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CHPABKA 

OeflepanbHbii4 mhctmtyt npoMbimneHHOM co6ctb6hhoctm (Aajiee - MHCTi/nyr) HacTO*mi/iM 
yAOCTOBepneT, hto npmioweHHbie MaTepwa/ibi aBntuorca tomhbim BOcnpon3BefleHi/ieM 
nepBOHananbHoro onMcaw/m, cfropMynbi, pecfrepaTa w MepTewei/i (ecjin wwieioTCfl) 3aflBKn 
Ns 2003123744 Ha BbiAany naTeHTa Ha i/i3o6peTeHi/ie, noAaHHow b HHcrurryT b nione wec^ue 
28 ah« 2003 roAa (28.07.2003). 



Ha3BaHue M3o6peTeHM*: 



Cnoco6 KOMnneKCHOM nepepa6oTKn 6ypbix 
BOAopocnew c nonyMeHneM npenapaTOB Ana 
MeAMMMHbi n KOCMeTonorMM 



3a5iBMTejib: 



JQeMCTBMTenbHbie aBTopbi: 




PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



TMXOOKEAHCKWTl HHCTHTYT EHOOPrA- 
HMMECKOM XHMHH flAJlbHEBOCTOMHOrO 
OTflEflEHl/151 PAH 

LUEBHEHKO HaTaribfl Mi/ixawnoBHa 
HMEC TaTb^Ha HropeBHa 
yPBAHl4EBA AH>Kena MwxafinoBHa 
KYCAI/IKMH Muxann MropeBi/iH 
KOPHMEHKO BjiaAwwiup TeHHaAbeBMH 
3Bfln/IHI4EBATaTb*Ha HMKonaeBHa 
EJlflKOBA JliOAMMna AneKceeBHa 



3aBeAyK)U4Mii OTAenoM 20 




A.JL2KypaBJieB 



2003123744 

' mhmppp 



W 2 m 0 5 



MHK 7 35/80 



CnocoG komiijickchoh nepepa«OTKH 6y pbix BOflopocJieii 
c nojiyneHMeM npenapaTOB ajih mcpuhhw h KOCMe-rojiorHH 

HsoGpereHHe othochtca k xexHonorHH KOMnneKCHofi nepepa6oTKH «ypwx BoaopocneH 
c oflHospeMeHHWM nojiyneHHeM HHflHBHflyajibHHx npenapaxoB khcjimx h HeHxpanbHbrx 
nojiHcaxapHflOB, xoxopbie Moryx Hafira npHMeneHHe b Morommie, a xairae c noJiyneHHeM 
KOMnjieKca HHaKOMOJieKynapHMx^HOJioniHecKH aKXHBHbrx coemmcasA, Koxopwii Moacex naUra 
npHMeHeHHe b nap^MOMepHO-KOCMeroHecKoit npoMtmuieHHOCTH. 

HsBecxeH cnoco6 nojiyneHHa «HonorHMecicn aKTHBHMX BOflopacxBopiiMbix 
nojmcaxapHflOB 6ypbix BOflopocjieB, a hmchho jiaMHHapana h fcyKOHflaHa, 
npeflycMarpHBawmHfi Hcnora>30BaHHe xpoMaxorpa$HHecicoro pasfleaeHHfl sthx nomrcaxapHAOB 
Ha noJiHxexpa<|>xop3XHJieHe (RU 2135518 CI, 27.08.1999). 

Ojmaico 3tot cnocoS He HBJiaeTca chocoGom komdjickchoh nepepa6oxKH 6ypwx 
BoaopocjieH. Taioje nojmcaxapHflbi, Kax BOflopacxBopHMbrii nojiHwaHHypoHax h 
mejionepacTBopHMbie ajibraHaxbi He HSBJiexaiox sxhm choco6om hs BOflopocjiefi. 

HsBecTeH cnoco6 KOMiuieKCHOH nepepa6oTKH ^ypbix BOflopocjiefl ceMeficxBa 
jiawHHapHeBbix, b koto P om nyxew MHoroxpaxHOH o6pa6oxKH hx 3KcxparapyroiHHMH 
pacTBOpaMH , oca^eHneM KpHCxaroauHefi h $HJibTpoBaHH€M noaynajoT MaHHHx, 
ajibraHOByio KHcaoxy, ajibranax Kahuna, HaxpHa, xajiH*, aMMOHiw, cMeuiaHHbie 
BOflopacxBopHMbie cojih ajibrHHOBofi KHcnoxbi, dSjiaflaionme bwcokoh aaryinajoinefi 
cnoco^HOCxbio, a xaxace KopMOByw fl o6aBKy hs BoaopocJieBbix oxxoaob (RU 2070808, CI, 
27.12.1996). 

CwiaKO, npn npoH3BOflCXBe anbrHHaxoB sxhm chocoSom, ©HOJiorHHecKH axxHBHbie 
BDflopacxBopHMHe noJiHcaxapHflbi 6ypwx Boaopocjiefi ribnaaaiox b oxxoflbi. 



HsBecTeH cnoco6 nepepaobxKH ^ypwx BOflopocneH, a hmchho naMHHapHH h $yKyca 
nyaHpna-roro c nojiyneHHeM JiHHHflHoro h BOflopacxBopHMOro KOHueHTpaxoB (RU 2132622 CI, 
10.07.1999). nopoujoK, nojiyneHHHH H3 BOAopacxBopHMbix BemecTB siccxpaicTa Sypux 
BOflopocjiefl, npeacxaBJiaex co6oh KOMnjieKC nonHcaxapHflOB, Mamnixa, BHxaMHHOB, 
MHHepajiBHHx semecTB. BbiaeJieHHe HHjHiBH W ajn>HBix nojiHcaxapHflOB xaKHx, ksk ^yKomsa, 
jiaMHH apaH , nojiHMaHHypoHax, ajibrHHaxbi, sxox cnoco6 He npejr/cMaxpHBaex. 

HsBecTeH cnoco6 nojryHeHHfl 6HOJionreecKH aKXHBHbix BemecTB H3 6ejiOMopcKOH 
JiaMHHapHH, B COOTBCTCTBHH C KOXOpbIM nocne OCaweHH* nojmcaxapHOTO-ISejiKOBoro 
KOMHJieKca hs cnnpTOBoro pacTBopa ocaamaiox KOMHJieKc JiaMHHapaHa c fcyicoHflaHOM, c 
nocnesyiomHM pasaejieHHeM ero Ha HHjWBHflyajibHbie BemecxBa (RU 2028V53 CI, 09.02.1995). 

Ojmaico, KaK yicasan caM 3aaBHxejib 3Toro cnocoGa, paa HeaocxaxKOB, npHcymnx 
xexHOJiorHH nepepa6oTKH boao P ocjih, a xaioKe nojiyieHHe nojiHcaxapHflHO-'SeiiKOBoro 
KOMiuieKca, JiaMHHapaHa h ^yKOHflana, o6jiaflaK>WHx oahhm bhaom oHOJiorHHecicoro achcxbh* 
(cjia6HTenbHi>iH 34>$eKT), npHBeJiH ero k cosaaHHio apyroro cnocofia noJiyneHHH Shojiofhhcckh 
aKTHBHbix semecTB H3 JiaMHHapHH fljw MeOTUHHCKHX uejiefi (RU 2194525 CI, 20.12.2002). 
Cnoco6 saKjnoMaercfl b xom, hxo cwpbe BHcyniHBaiox, HSMejibnaiox, 06e3»cHpHBaiox 
xjiopo4»o P MOM, nocjie fl oBaxejn>HO sKCTparapyioT axanoJiOM, ropaneH boaoh h xap6oHaxoM 
HaxpHS. B pesyjitxaxe H3 BOflopocjin oanoro BHfla, a hmchho €ejioMopcKOH BoaopocjiH 
jiaMHHapHH caxapHCTofi nojiynaiox xpH npoayKxa: MaHHHT, cyMMapHUH nojracaxapHflHO- 
6ejiKOBbiH KOMnJiexc h aJitrHHax HaxpHfl. 

K HewcxaTKaM axoro cnoco6a moxcho oxnecxH cjieayiomHe: cyinxa bo«o P ocjih c 
nocjieayiomHM oGesaoipHBaHHeM ee xjiopo<i>opMOM npHBoanx k yaajieHHio neHHoro jiHHHflHoro 
KOMHJieKca, H3 cnnpxoBoro 3KcxpaKxa nojiynaiox tojibko MaHHHX, ocxtuiBHBie 
HH3KOMOneKyjiflpHbie coeflHBeHH* BOflopocjiefi Honaaaiox b otxoabi. HojiyHaeMWH 
nojiHcaxapHAHo-eejiKOBbiH KOMnuexc «JIaMHHa P H fl CB» otjjjaaaex y3KHM cnexxpoM 
GHOJiorHMecKoro aeficxBHs, a hmchho aexoKCHUHpyiomHM h cjiaSHxejibHbiM aencxBHCM. 



Cnoco<> He nosBonsex noaynaxb HHflHBHflyaJibHtie t5HOJiorHHecKH ajcraBHwe nojmcaxapHAM 
xaxHe, KaK naMHHapaH, (pyxoHAaH, nonBMaHBypoHax. 

H3BeCTHO, HTO HOJIHCaxapHflM 6ypBIX BOflOpOCJieH 06jiaflaK)T paSflHHHHMH 

GnoJiornHecKH othshumh CBOficxBaMH, b 3TO ooycjiasaHBaex nepcnexxHBHOcxB 
ncnonb30BaHHa npenapaxoB H3 Boaopocaefi b MeflHUHHe. Y (byxoHflaHOB otapyaceHBi 
aHTHKoaryjiBHTHaa, npoxHBOonyxojieBaa, ranojranHfleMHHecKaa, aHTHBHpycHaa (b tom HHcne 
npoxHB BMH-hh^kuhb) aKTHBHOCTH (Nagumo T., Nishino T. Fucan Sulfates and Their 
Anticoagulant Activities // In: Polysaccharides in Medicinae Applications. (Ed. S. Dumitriu). 
University of Sherbrooke, Quebes, Canada. N. -York-Basel-Hong Kong. 1996. P. '545-57; 
Zhuang C, Itoh H., Mizuno T., Ito H. Antitumor active fucoidan from the brown seaweed, 
umitoranoo (Sargassum thunbergii) // Biosci.Biotechnol.Biochem. 1995. Vol. 59. P. 563-567; 
Beress A., Wassermann O., Bruhn T. et al. A New Procedure for the Isolation of Anti-MV 
Compounds (Polysaccharides and Polyphenols) from the Marine Alga Fucus Vesiculosus // 
Natural Products-Lloydia. 1993. V.56. 4. - P. 478-488). 

JlaMMHapan ooaaflaex nporaBOonyxojieBHM aeficxBHeM (RemediumOKypHaji o 
poccHHCKOM prance jiexapcxB, 1992, X°4 c.49). 

noJiHMaHHypoHax o6jiaaaex npoxHBOonyxoneBHM b ranojiHnHfleMHHecKHM aeiicxBHeM 

QK. BHOJiorafl Mopa 2001, T 27, Xfi3, c.151-162). 

3aaBHxejno na Hacxoainnfi momcht ne HSBecxHbi cnocot5bi KOMnaeKCBofi nepepaSoxKH 
eypwx BOflopocaefi c nonyneHneM BHflHBHflyanbHBix npenapaxoB (pyxoHflaHa, aaMHHapaHa. 
no^MaHHyponaxa, anuuurroB co cxaHaapxHUMB xapaxxepHcraxaMB . H3BecxHUMH 
cnoco6aMH H, B HacraocxH, cnocoSoM, HaH6onee Sjihsxbm k saasnseMOMy (RU 2194525 CI, 
20.12.2002), nojryHawx, b ochobbom, ne HHAHBHayajitHbie npenapaxti, a KOMnaexcbi 
nojiHcaxapHAOB. Oflnaxo, *B3HonorHHecxoe fleficxBHe H a opraHB3M nojmcaxapHflOB, BXoaamHX 
B KOMnjiexcBi, pasriHHHoe 0O.C, Xoxhm^hko, B.B. KoBaneB, O.B. CaBHenxo, O.A. 
3BraHUiHHa. «DH3HKO-XBMHHecKHe CBOHCTBa, cpHSHoaonwecxaH axxHBHoexb h npHMeneHHe 



aiiBrHHaxoB-nonHcaxapHaoB 6ypBix BOAopocnefi. X. EHoaorn* mo P * 2001, T 27, X°3, c.151- 
162). no3TOMy npHMCHCHHe no n «caxap Hfl oB BOAopocnefi kok xepaneBXHHecKHX are H xoB 
CAepacHBaexca npo6neMaMH Bohemia npoAyKXOB co cxaHAapxHbiMH xapaKxepncxHKaMH. 

Hcxoa* H3 BHiD6H3Jio2K6HHoro, npeAcxaBJiaexca aicryajttHOiS aaaana paspaGorKH 
cnocooa KOMnnexcHofi nepepa6oxKH 6ypbix BOAopocaeii c nonyneHHeM HHAHBHAyantHbix 
npenapaxoB khcjibix h HeHxpajibHbix noancaxapHAOB co cxaHAapxHHMH xapaKxepHCXHKaMH, 
xoxopwe Moryx Hanxn npHMeHeHHe b MeAHUHHe, a xaxace xoHnenxpaxa HH3KOM oneKyjwpHtix 
^ojiomnecKH aKXHBHbix BemecxB, xoxopbrii mokct HaftxH npHMeHeHHe b nap*K>MepHO- 
KOCMexHHecKOH npoMbimneHHOcxH 

noctaBJieHHaa saaana peinena cnoco6oM komh^kchoh nepepa6oxKH T>ypbix 

BOflopocjiefl, xoxopbiH sawnoHaexcH b cjieayiomeM: 

a) BOAopoc^, o6pa6axbiBaiox sxanojioM, sxcxpaxx oxAejnnox, sxanon oxtohhkjt h 
nojiynarox KOHuenxpax 6HOJiorHHecKH axxHBHbix HH3KOMOJieKynapHHx coeAHHeHHii; 

fi) 0 6pa6oxaHHyK> BOAopocjn, 3KCxparHpyK>x pacxBopoM P a36aB*eHHOH cohhhoh 
KHcnoxbi npn pH 2,0-2,5, 3KcxpaKx xoHneHxpnpyiox H a yjibxpa^bxpannoHHOH ycxaHOBKe, 
HeHxpanH 3 yK>x, ynapHBaiox h no^awx KOHueHxpax, co^amHii noaHcaxapHA-1 , 
npeflcxaBfl>nomHH cMecb nawHHapaHa h ^yxoHflaHa; 

b) KOHueHxpax HeflxpaJiH3yK>x > nocneAOBaxejibHo ocuovnoT 3xaHonoM .fryxoHAaH <F1), 
saren naMHnapaH (LI), ocaaKH npoMBmawx sxamwioM h BBicyinHBarox; 

r) o6pa6oxaHHyK> BOAopocm, ABaacA* sxcxpampyiox ropaneH boaoh h P h pH 3,5-5,0; 

fl ) 3KCTpaKXH 06Be«HHHK>X H KOHUeHXpH P yK>X Ha ynBTpa^BTpaUHOHHOH ycxaHOBKe, 

KOHueHxpax yna P HBaK)x h nony^ox noancaxapnA-2, npeAcxaB^mHH cmccb aaMHHapana, 
4>yKOH,aaHa h noJiHMaHHypoHOBOH khcjiotbi; 

e) AOBOA3T pH KOHueHxpaxa ao 3Ha4eHHS 2,0-2,5, oxa^x ocaaox 

no jihm aHHypOH OBofi KHcjioTbi neHxpH4>yrapoBaHHeM; 
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ac) ocaaoK pacTBopaiOT b mejio^HOM pacTBOpe h ocaacflajOT sxaHanoM cojib 

nOJIHMaHHypOHOBOH KHCJ30TB1 (M), OCaflOK npOMHBaiOT 3TaHOJIOM H BwcyinHBaioT; 

3) cynepHaTaHT HefiTpajra3yK)T h 3TaHOJioM ocaacaaioT noaneaoBaTejiBHO <f>yKOHAaH (F2) 
h JiaMHHapaH (L2), oca^KH npOMBiBajoT STaHonoM h BBicymHBaxoT; 

h) pCTaTOK BO^opocJiH noABepraioT mejioHHoft otipa6oTKe npn pH 8-9, SKCipaicr 
KOHijeHTpHpyiOT Ha yjiBTpa^HjiBTpauHOHHbH ycTaHOBKe h ocaacaaiOT 3TaHOJioM nonHcaxapHfl-3, 

npe^CTaBJIflldHHH COJIB aJIBrHHOBOH KHCJIOTH (A), OCaAOK IIpOMBIBaiOT STaHOJIOM H 
BBICyiHHBaiOT. 

TlpeOTaraeMBifi hobbim cnoco6 pa3pa6oTaH juw KOMiuieiccHofi nepepa6oTKH 
AaJiBHeBOCTOHHHx bhaob 6ypBix BOflopocjiefi TaKHX, xax Laminaria cichorioides h/hjih 
Laminaria japonica, h/hjih Alaria marginata, h/hjih Alaria fistulosa, h/hjih Fucus evanescens, 
h/hjih Undaria pinnatifida. Czmaxo cnocoS JiBjraeTcs yHHBepcaJiBHBiMj, oh MoaceT 6bitb 

IIpHMeHCH H K AP>THM BHflaM BOAOpOCJieH, KEK flaJIBHeBOCTOHHBIM, T3K H JBOQlAM ApyTHM 

6ypBiM BOAOpocjiHM. Ho b KaacaoM KOHKpeTHOM cjiynae 6yAeT nojiyneH onpeaejieHHtifi Ha(5op 

KHCJIBIX H HCHTpaJIBHBIX IlOJIHCaxapHflOB, OTJIHHaKHimXOI BBIXOflOMH, CTpyKTypHBlMH 
XapaKTepHCTHKaMH, M OH OCaxapM JXHB1M COCTaBOM, 

Cnoco6 npe^ycMaTpHBaeT Hcnojn>30BaHHe CBeaceil hjih 3aMopoaceHHOH BoaopocjiH, t.k. 
npH cyiiiKe BoaopocjiH noJiH$eHOJiBi h xapoTHHOHABi Jienco okhcjuhotcji* IlpH 3T0M He Ha/jo 

BBOflHTB CTa^HK) H3MeJIBHeHHJI BOflOpOCJIH, HOCKOJIBKy TlOCJie TJiy60KOrO 3aMOpa3KHBaHHfl c 

nocjie^yiomHM pa3M0pa>KHBaHHCM KJieTOHHBie BemecTBa uejioro TajuioMa Boaopocjin t5ojiee 
nojiHo H3BJieKaioTca 3KcrpareHTaMH. 

B C00TB6TCTBHH c npeAnaraeMbiM cnoco6oM cBeacyio hjih 3aMopoaceHHyio BOflopocjiB 
nocjie yaajieHHJi MejiKHx paKOBHH h MexaHH^ecKHX npHMecefi 3anHBaioT 3TaHOJiOM h 
BBmepKHBaioT b TeneHHe 20 - 24 h npH TeMnepaType 40-60°C, 3TaH ojibhbih 3KCTpaxT CJiHBaiOT, 

STaHOJI OTTOHSJOT H HOJiyHaiOT 3TaH0JIBHBlfi KOHlXCHTpaT ShOJIOIUHCCKH aKTHBHBIX 
HH3KOM03ieKyJWpHBIX COeflHBeHHfi. KOHUeHTpaT 6oraT DOJlH^eHOJiaMH, MaHHHTOM, 



KapOTHHOHflaMH, aMHHOKHCBOXaMH, HOflOM, MHHepaJIBHBJMH COJIBMH, BHX3MHHaMH XpynnBI B H 

MOWCTHaftra npHMeHeHHe b nap<pK>MepHO-KocMexHHecKOH npoMBiuuieHHOcxH. 

06pa6oTaHHyio boao P ocjib BBicyniHBaiox, aanHBaiox pasCaBJienHMM pacxBopoM cojibhoh 
khcjioth h 3KCtparH P yK>T 10-14 m np H 20-25°C n P H nepeMeinHBaHHH. 3KcxpaKX 
KOHuempHpyioT Ha yj,Bxpa<l>HBBxpan*OHHOH ycxanoBKe c MeMopaHOH, «efi nopw Sicfla, 
HefiTpanHsyioT «o pH 6,0 pacxBopoM nwpoKCHfla HaxpH* b ynapHBaiox. nonynaiox 
KOHuempax- noBHCaxapHfl-l, npeflcxaBJUOomHH CMecB BaMHHapana b ^yKOHflana. KoHnenxpax 
HeflxpanHsyiox h ocjotox flBym o&teuma sxanona fcyicoHAaH (Fl), ocewoK npoMBraaiox 
96% axaHOJioM h BbicyinHBarox. nonynaiox npenapax fcyKOHflana. flanee hs pacxsopa 
ocawor JiaMBBapan (LI) ao6aBJieHHe M erne aayx ofeeMOB 3xaH<ma, ocaflOK npoMBiBaiox 
96% axaHOJioM h BMcyuiHBaiox. IIojryHaiox npenapax jiaMHHapaHa. 

3axe M BOflopocm, nocneAOBaxejiBHO j&zxw sKcxparapyiox ropaneB bo»oh n P H pH 3,5- 
4,0 npn nepeMemBBaHBH b xeneHne 2-4 h b 1-2 h cooxBexcxBeHHO. SKcrpaKTBi ofeeflHHJnor, 
KOHueHxpBpywx na yjiBxpa^BBxpanHOHHofi ycxanoBKe c M eM6paHOH, HMeiomefi nopBi 15Kfla, 
KOHuenxpax ynapHBaiox. nonywaar noBHcaxapHfl-2, npeAcxaBJiaroiHHB cwecb naMHHapaHa, 
4>yKOB fl aBa h noJiHMaHHypoHOBofi khcboxbi. 3axe M aoboasx pH 3KCxpaKxa ao SHaneHH* 2,0-2,5, 
oxflejuuor ocaAOK n ojihm aHHypoH oboh khcjioxbi neHxpB*yrH P OBaHBe M . C nejiBK> noByneHHB 
conH nojiHMaHypOHOBOH khcjioxbi oca** pacxaopsioT b mhhhm^bhom rffebie nwpoKCHfla 
Haxpna hjih OKcanaxa 3mmohhb, hbh rBfl P OKCH fl a nnmu. hot raapoKCHAa m3xhhb, saxeM 
pacxBop HefixpanBsywr » ocaxwoor com. nojiHMaHHypoHOBofi khc^otbi (M) tffeuieHHai 
OT yx o6beMOB 3xaH OJ1 a 5 oca^oK npoMBiBaKox 96% sxaHonoM h BMcyniHBaiox. IToJiyiaioi 

npenapaT nojiHMaHHypoHaTa. 

Cynepnaxanx, oSpaaoBaBinHHca nocjie octram nojiBMaHHypoHOBofi khcjioxh, 
HefixpanHsyjox h oca^awx #ywwwH (F2) fl o«a M eHBe M flayx ofoena aTaHoaa, ocaaoic 
npoMBiaajox 96% sxanojioM h BBrcyiBBBaiox. noBynarox npenapax $yKOHflaHa. flo6aBne HH eM 



eine AByx o6beMOB axaHOJia ocaacflaiox jjaMHHapaH (L2), ocaaoic npoMbraaiox 96% axaHOJiOM h 

BHcyniHBaioT. noxrynaioT npenapaT jiaMBHapana. 

C uentio nojiyneHHs cojih ajibraHOBoi! khcjioxh ocTaTOK BOflopoaiH noflBepraiox 
meJioHHofi o6pa6oxxe pacTBopoM raflpoKCHfla HaxpM hjih oiccaJiaxa aMMOHHfl, hjih raapoKCHaa 
Kahuna, hjih raapoKCHfla MarHHfl npn pH 8-9 b xeneHHe 2-4 m npn TeMnepaType 55-65°C, 
3KCTpaicr KOHuenipHpyioT Ha ynbTpa^HjiBTpaHHOHHOH ycTaHOBKe c M eM6paHOH, HMeiomea 
nopu 100 Kfla, HeftTpajiHsyiOT h ocaacflaiox yrmonou nojiHcaxapHfl-3, npeacxaBjwioiHHH cojib 
anbrHHOBOH khcjiotbi (A). OcaaoK npoMbiBaioT 96% axaHOJioM h BbicyuiHBaiox. nojiynarox 
npenapaT anbrHHaTa. 

TexHHHecKHfi pe3yjn>xax 3aaBJifleMoro cnoco6a 3aKjnoHaexcfl b tom, hto oh no3Bonaex 
KOMnjieKCHO nepepaSoTaTb 3ypbie BoaopocjiH h nojr/HHXb nouHbifi .Ha"6op HHflHBHflyanbHbix 
noJiHcaxapHflOB co cxaHAapxHHMH xapaKTepHcxHKaMH . noJiynaeMbie npenapaxbi khcjimx h 
HefiTpajibHbix nojiHcaxapHflOB Moiyr HafixH npHMeHeHne b MeflHUHHe b Kanecrae 
xepaneBTHHecKHX arenxoB. CxaHflapxHbie xapaKxepn cthkh sthx npenapaxoB npeflcxaBJieHbi b 
npHMepax KOHKpexHoro BbmojJHeHHH 3aaBJweMoro cnoco6a. 

npeflJiaraeMbm cnoco6 nosBOJwex nojiywb xaxxce KOHneHxpax, tforaxbrii 

6HOJ!OrHHeCKH aKXHBHblMH HH3KOMOJieKyjlJjpHbIMH COeflHHeHHflMH, KOXOpblfi MOJKeX H3HXH 

npHMeHeHHe b nap4>ioMepHO-KOCMexHHecKOH npoMHumeHHOCxH. 

OcxaxoK BOflopocjiH nowie noJiyneHHH KOHneHxpaxa h npenapaxoB nojiHcaxapHflOB 

M05KHO HCnOJlb30BaXb KaK KOpMOByK) fl06aBKy. 

3aHBJweMHH cnoco6 xapaxxepHsyexca npocxoxofi h xexHOJiorHHHocxbio,jr.K. BxraoHaex, 
b ochobhom, 3KcxpaKUHK), yjjbxpa^HJibxpauHio h fl pot5 H oe BbicaacaeHHe nejiesbix npoayKxoB. C 
noMOiiibK) nocjieOTero npneMa yaaeTca obicxpo pasaejinxb noJiHcaxapHflbi-1 h 2 H a 
HHflHBHayajibHwe npenapaTbi: 4>yKOHflaH, JiaMHHapaH h noJiHMaHHypoHOByio KHCJioxy, h b 

3aBHCHMOCXH OX BHfl3 BOflOpOCJIH'nOJiyHHXb Xe HJIH HHbie npOWKXbl C XOpOIJJHMH BblXOflaMH. 
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3TaHOJi oiroHJieTCfl h Hcnom>3yeTCH noBTOpHo. JJflx ynbTpa4>HJibTpauHH h ^nann3a 

HcnojiKsyioTCJi BBicoKoa^eKTHBHbie nojiBie BOJiOKHa. 

B Tafimme.l npe^cTaBJieHbi cocTaB h bbixoa nojmcaxapHflOB —1,2,3, noJiyneHHbix 
npeAnaraeMbiM cnoco6oM H3 pa3Hbix bhaob Bo^opocjiefi nopnflica jiaMHHapHeBBix h nopjmica 
4>yKycoBtix. 



Ta6jiHua 1 





Bwxoa nojiHcaxapMa, % ot Beca cyxofi Boaopocjin 


Ha3BaHne 

BOAOpOCJIH 


nanHcaxapnn-l 


nojiHcaxapnfl-2 


iiojim- 

caxapna-3 


LI 


Fl 


L2 


F2 


***** 
M 


r-rm 

A 


Fucus 
evanescens 


0,5-0,6 


3,4-4,0 


0,3-0,5 


7,0-7,8 


0,2-0,3 


14,0-14,5 


Laminaria 
cichorioides 


4,1-5,0 


2,0-2,5 


6,0-6.5 


5.0-5.5 


0-0.1 


18,0-19,0 


j^Ufjiiftur in 

japonica 


0,3-0,5 


2,1-3,0 


0,7-1,0 


2,7-3,0 


0,2-0,3 


22,0-23,0 


Alaria 
marginata 


0-0,1 


0,5-1,0 


0,2-0,3 


0,7-1,0 


11,0-11,5 


21,0-22,1 


Alaria 
fistulosa 


0,2-0,4 


1,5-2,0 


0,3-0,5 


0 


21,5-22,1 


14,5-15,0 


Undaria 
. pinnatifida 


0 


3,0-3,5 


0 


6,0-7,0 


2,0-3,0 


15,0-16,0 



L - jiaMHHapaH, F -<J>yKOHflaH, M -noJiHMaHHypoHa-r, A - aJitraHaT 



riojiyseHHbie 3azBJixeMhm cnoco6oM npenapara khchbix h HefixpajitHbix 
nojJHcaxapH^OB 6mjih noju&eprHyrbi Ka^ecTseHHOMy h KoairaecTBeHHOMy aHanH3y c 
noMomtio cjie,zjyK>iitfix mctoaob: 
1 . OeHOJi-cepHOKHCJioxHBifi— mix onpeaeneBHs co^epKaHHa ot>mnx caxapos (Dubois M., 
Gilles K.A., Hamilton J.K., et aL Colorimetric method For deter mination of sugars and related 



2. MoHOcaxapHflHMfi cocTas (HeflipajibHbie caxapa) onpeAeneH B bicoK03<i><i>eKTHBHOH 
jkhakocthoh xpoMaTorpa<pHeij. Oopasubi mwiHcaxapHflOB (5Mr) noABeprara raflpojiHsy 4 N 
HC1 npH 100°C (2 h). MoHOcaxapHAHbifi cocTas npoayKTOB KHCJiOTHoro raflpojiiwa 
onpeae^HJiH mctoaom B3^CX Ha yrneBOAHOM aHajiHsarope IC-5000 Biotronik (cMona Durrum 
DA-X8-11, KOJiOHKa 385x3,2mm, 60°C), oSHapyaceHHe npoBOAHJiH 6HUHHXOHHHaTHHM 
mctoaom; HHTerpapyiomaa CHcreMa Shimadzu C - R2 AX). MoHocaxapHAbi (Rha Rib, Man, 
Fuc, Gal, Xyl, Glc) Hcnojib30BanH icax CTaHflapra wm B3)KX (Waffenschmidt S., Jaenicke L. 
Assay of reducing sugars in the nanomole range with 2,2'-bicinchoninate.//Anal. Biochem. 1987. 
Vol. 165. P. 337-340). 

3. 13 C-.HMP cneicrpw 6hjih nonyneHH npH 60°C Ha ^MP-cneicrpoMeTpe Bruker-Physic 
WM-250 c paeonefi HacTOTofi 62,9 Mm b D20 npn TeMneparype 70°C. 06pa3Ubi 
nojiHcaxapHflOB pacTBOpJMH b D2O h AHMeTHJicyjib<|>OKCHAe. 

CynmocTb cnoco6a noacHaeTcs cjieayiomHMH npnMepaMH KOHKperHoro BbinojiHeHira: 
npHMep 1. CBOKyio BOflopocjn. Fucus evanescens b KOJiHHecTBe 25 kt nocjie yflaaeHHfl 
MenKHX paKOBHH h MexaHH^ecKHX npHMeceil noMemaiOT b SKCTpaicrop h sanHBaiOT STaHOJiOM b 
cooTHOineHHH l/l-Bec/o6beM. Bwflep>KHBaK)T npH TeMneparype 50°C 22 h. 3TaHOJibHMft 
3KCTpaicr ciiHBaioT, 3T aHOJi oxroHHioT Ha BaKyyMHOM unpKynaimoHHOM BbmapHOM annapaTe 
(BBA), nojrynaiOT KOHiieHTpar 6HOJioraiecKH aKTHBHbix HHSKOMOJieKyjwpHbix coeflHHeHHfi.. 
Ottoh 3TaHOJia Hcnojn>3yiOT noBTopHO. 

06pa6o T aHHyio BOAopocjn, BbicymHBaioT, sajiHBaiOT 0,1 M pacTBopoM cojwhoh 
KHCJiOTbi ao o6pa30BaHHS «3ep K ana» n aKcrparapyiOT 12 h npH 20-25°C npn nepeMeniHBaHHH. 
SxcTpaKT KOHHeHTpHpyiOT flo 1/5 nepBOHanajibHoro oobewa Ha yjjbTpafcnnbxpanHOHHOH 
ycTaHOBKe c MeMopaHOfi, HMeiomeH nopw 5 icfta, HefiipaJiHsyiOT flo pH 6,0 pacTBopoM 
raApoKcnaa HaTpna h ynapHBaiOT Ha potophom ncnapnTene (PH) ao 1 n. IIojryjaiOT 
KOHueHTpaT - nojiHcaxap«fl-l, npeflCTaBJWiomHH cwecb jiaMHHapaHa h $yKOHAaHa. KoHueHipar 

HeHTpaflH3YK)T H OC3)KiiaiOT ABYM« oGbewaMH 3T3HOJia (bYKOHflaH (Fl). OcaflOK npOMHBaiOT 
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96% 3TaHOJiOM, ©BicyiiiHBaioT. n^nyneHHMH npenapaT <|>yKOHAaHa upeflcxaBJi^eT nopomoK 
KpeMOBoro UBeTa, xopomo pacTBopHMbifl b BOAe, £HMerajicyjib<|)OKCHAe; He pacTBopHM b 
cnHpTe, aueTOHe, rekcaHe, cepHOM 3$Hpe; coAepacaHHe 3ojibi cocraBJifleT 26,6%. 

H3 pacTBopa ocaacAaiOT JiaMHHapaH (LI) Ao6aBjieHHeM eme AByx ofrbeMOB 3TaHojia, 
oca^oK npoMBiBaioT 96% 3TaHOJioM, BbicyniHBaioT. IIo nyn chhbih npenapaT JiaMHHapaHa 
npe^cTaBJiaeT co6ofi nopomoK KpeMOBoro ijBeTa, xopomo pacTBOpnMwfi b boas, 
AHMeTHjicyjib^OKCH^e; He pacxBopHM b cnnpTe, aueTOHe, rexcaHe, cepHOM 3<J)Hpe; coaepacaHHe 
30jn>i cocTaBJMeT 2,6%. 

3aTeM BOflopocjib nooieAOBaTejibHO ABaECAbi SKCTpainpyioT ropjjHeii boaoh npH 
nepeMeuiHBaHHH b TeneHHe 3 h h 1,5 h cooTBCTCTBeHHO npn pH 3,5-4,0. 3KCTpaicn>i 
o6*beAHiraiOT, KOHueHTpHpyiOT ao 1/10 nepBOHanajibHoro o&beMa Ha yiibTpa<i)HJibTpaitfiOHHOH 
ycraHOBKe c MeM6paHofl, HMeiomeil nopw 15 xJO^a, h ynapHBaJOT Ha PH ao o&beMa 1 ji. 
noJiynaioT KomjeHTpaT-nojiHcaxapHA-2, npe^cTaBJiaiomHH cMect JiaMHHapaHa, 4>yKOHAaHa h 

nOJIHMaHHypOHOBOH KHCJIOTM. flOBOAHT pH 3KCTpaKTa AO 3HaHeHHJJ 2,0-2,5 H OTAeJUJIOT ocaAOK 

nojiHMaHHypoHOBoii khcjioth AeHTpH(|>yrHpoBaHHeM. Oca^oK pacrBopjnoT b mhhhm sjibh om 
o6i>eMe 1M pacTBopa thapookhch HaTpHH, HefiTpaJiH3yiOT h oca>KAaK)T noJiHMaHHypoHaT 
HaTpHfl (M) Ao6aBneHneM AByx o6*beMOB 3TaHOJia, npoMbisaiOT 96% staHOJiOM, BbicymHBaioT. 
rioJiyHeHHbiH npenapaT nojiHMaHHypoHaTa HaTpH* npeACTaBjraeT co6oii nopomoK KpeMOBoro 
UBera, xopomo pacTBopnMMH b BO#e, AHMerajicyjib^oKCHAe; He pacTBopHM b cnnpTe, aijeTOHe, 
reKcaHe, cepHOM 3(|>Hpe; coAepacaHHe 3ojim cocTaBjmeT 15,0%. 

]3 C-iIMP cneicrp nojiHMaHHypoHaTa HaTpua npeACTaBJieH Ha <|)Hr. 1 . 

CynepHaTaHT, o€>pa30BaBinHHOi nocjie ocaacAeHHs noJiHMaHHypOHOBofi khcjiotm, 
HeHTpajiH3yiOT h ocaacAaioT $yKOv\RZH (F2) Ao6aBJieHHeM AByx o&beMOB 3TaHOJja, ocaAOK 
npoMbmaioT 96% 3TaHOJioM, BbicyniHBaioT. JlojiyHeHHbifl npenapaT (J>yKOHAaHa npeACTaBJiaeT 
nopomoK KpeMOBoro uBeTa, xopomo pacrBopHMbifi b boa©, AHfaeTHJicyjib<|)OKCHAe, He 
pacTBopHM b cnnpTe, aueTOHe, rexcaHe, cepHOM 3<f)Hpe; coAep^caHHe 30Jibi cocraBjuieT 25,0%. 
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,a;<y6aBJieHHeM eme flByx o6i>eMOB STaHOJia ocaamaiOT naMHHapaH <L2), ocaflOK 
npoMbreaioT 96% STaHOJioM, BMcyinHBaior. nonyieHHMH npenapar jiaMHHapaHa npeflCTaBJiaer 
nopouiOK KpeMDBOro UBera, xopoino pacTBopHMbifi b BOfle, aHMeTHncyjiBt&OKCHAe; He 
pacTBopHM b cnHpre, aueroHe, reKcaHe, cepHOM 3$Hpe; coaepacaHHe soma cocTaBJiaeT 2,1%. 

nocjie 3Toro ocraTOK BOflopocjm sajnreaiOT 1% pacTBopoM rHflpoKapSoHara Harpum flo 
o6pa30BaHHa «sepKana» h SKcrparapyioT 3 h npH TeMnepa-rype 65°C. 3KCTpaicr 
KOHueHTpHpyiOT b 3,5 paaa ot nepBOHaManbHoro o6teMa Ha yjiBtpa^HJibTpauHOHHOH 
ycTaHOBKe c M eM6paHoii, HMeromefi nopM. 100 Kfla, HefiTpanHsyior h ocaxcflaiOT AByMa 
o6i,eMaMH STaHOJia nojiHcaxapHfl-3, npeflCTaBJiaoiUHH anbraHaT HarpM (A). OcaaoK 
npoMHBaioT 96% 3T3hojiom h cyiuaT. noJiyneHHtiH npenapaT ajiwHHaTa HaipHa npeflCTaBJweT 
nopouiOK KopHHHeBoro HBeTa, xopoino pacTBopHMbifl b BOfle, flHMexHJicyjiB^DKCHfle; He 
pacTBopHM b cnHpre, aneTOHe, reKcaHe, cepHOM 3<|>Hpe; coaepacaHHe sojim cocTaBJiaeT 18,0%. 
13 C-.HMP cneiop aufcraHaTa HarpHfl npeflCTaBJieH Ha $hi\ 2. 

B Ta6jiHue 2 npeflCTaBJieHH bmxoa, MOHOcaxapHflHHfi -cocTaB h MOJiejcynapHaa Macca 
noJiHcaxapHflOB H3 Fucus evanescens. 

Ta6nnua 2 



IlOJlH- 

caxa- 
pHfl 


Bwxofl 


MoHOcaxapHflHMii cocTaB (HeiftpajibHue-caxapa), % 


Fuc/SCXi 2 " 

MOJlb/MOJlb 


Mm, Kfla 


rpaMMW 


% 


MaH- 

H03a 


4>yK03a 


ranaKT03a 


KCHJ103a 


rjnoKO- 
3a 


LI 


14,5 


0,6 


0 


0 


0 


3 


89 




5-10 


Fl 


73,0 


3,4 


1 


74 


11 


6 


4 


1:(0,7-1) 


20-500 


L2 


12,5 


0,5 


0 


0 


0 


0 


100 




5-10 


F2 


177,0 


7,1 


4 


82 


4 


3 


0 


1:(0,8-1) 


15-500 


M 


7,5 


0,3 


0 


0 


0 


0 


0 




30-40 


A 


360,0 


14,4 


0 


0 


0 


0 


0 




150-500 
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ripiiMep 2. 3aMopoaceHHyio Boaopocm, Laminaria cichorioides (25 kt) no/n-OTaBJiHBaiOT 
k aKCTpaioiHH h sKciparapyioT 3TaHOJioM Tax, KaK onHcaHO b npHMepe 1. 

06pa60TaHHyK) BOflOpOCJIb BHCyiUHBaiOT, 3aJIHBaK>T 0,1 M paCTBOpOM COJWHOH KHCJIOTM 

AO oSpasoBaHHJi « 3 e P Kajia» u sKCTparapyioT 12 m npn 20-25°C npn nepeMenmBaHHH.. 3KcrpaKT 
KOHueHipHpyKyr no 1/5 nepBOHanajibHoro ofoeMa Ha yjibTpa^HJibTpaimoHHOH ycTaHOBKe c 
M eM6paHOH, HMeromefl nopw 5 Kfla, HefiTpajnisyioT ao pH 6,0 pacTBopoM raflpoKCH«a Haipiw h 
ynapHBaioT Ha PH no 1 jl nojiynaioT KOHneHTpaT - nojiHcaxapHA-1, npeacTaBjnnoinHH cMecb 
jiaMHHapaHa h fcyxoHflaHa. KoHueHTpaT HeihpanHsyioT h ocaayxaioT flByivia o6beMaMH sTaHona 
4>yKOHflaH (Fl). OcaflOK npoMbmaiar 96% 3TaHOJioM, BHCyiUHBaiOT. IIojryHeHHbiH npenapaT 
4>yKOHflaHa npeacraBJweT nopoinox KpeMOBoro UBera, xopomo pacTBopHMbifi b Boae* 
AHMCTHJicyjib^OKCHfle, He pacTBop.HM b cnapTe, aueTOHe, reKcaHe, cepHOM 3<i>Hpe; coaepacaHne 

30JIH COCTaBJWeT 21,0%. 

H3 cynepHaTaHTa ocaacaaioT jiaMHHapaH (LI) floSaBJieHHeM emjj AByx o6beMOB 3raHOJia, 
ocaaoK npoMbmaioT 96% STaHOJiOM, BbicymHBaiOT. nojiyneHHbiH npenapaT jiaMHHapaHa 
npeflCTaBJweT nopoinoK 6e;ioro UBeTa, xopomo pacTBopHMWH b BOfle, miMeTHJicyjib<|>OKCHAe; 
H e pacTBopnM B cnnpTe, aueTOHe, reKcaHe, cepHOM 3$Hpe; coaepacaHHe aojibi cocraBJiseT 2,2%. 

flanee Bee nocjieayioinHe cTa^HH npoBOAflT, xax onncaHo b npHMepe 1, ho ineJioMHyio 
o6pa6oTKy npoBOflHT 1% pacTBopoM oKcanaTa aMMOHna. nojiynaioT npenapaT anbraHaTa 
aMMOHHs, npeAcraBJiaonmH nopoinox KpeMOBoro UBe T a, xopomo pacraopHMbiH b BOfle 
AHMerajicyjib^oKCHAe; He pacTBOpHM b cnHpre, aueroHe, rexcaHe, cepHOM 3$Hpe; coaepacaHHe 

30J1H COCTaBJWeT 1 5,0%. 

B Ta6jinne 3 npeacTaBJieHbi bhxoa, MOHOcaxapHAHbifl cocraB h MOJiexyjuipHaa wacca 
nojiHcaxapHAOB H3 Laminaria cichorioides. 
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TaSjiHua 3 





BfelXOH 


MoHOcaxapHflHMii cocraB (HeflTpantHbie caxaps 




Fuc/sc>4 2 ' 

MOJlb/MOJIb 


Mm, Kfla 


nojM- 

caxap 

HA 


rpaMMH 


OA 
/O 




<})yK03a 


ranaK- 

TO3a 


KCHJ103a 


rjnoKO 
3a 


LI 


102,0 


4,1 


0 


0 


0 


n 


97 




5-10 


Fl 


62,5 


2,5 


1 


yo 


1 
I 


o 

V 


5 


1:0,6-1,8) 


20-40 


L2 


152,1 




0 


0 


0 


0 


100 




5-10 


F2 


127,2 


5,1 


0 


92 


6 


0 


A 

u 




20-30 


M 


2,8 


0,1 


0 


0 


0 


0 


0 




30-40 


A 

1 


450,3 


18,0 


0 


0 


0 


0 


0 




150-500 



npHwep 3. CBeacyio BOflopoan, Laminaria japonica (25 kt) noflroxaBJiHBaiox k 

SKCXpaKHJiH H 3KCXpaTHpyK)X 3T3HOJ10M T3K, KaK OnHCaHO B npHMepe 1 . 

06pa6o T aHHyio Boaopocjn, BbicyniHBaiox, sajiHBaiox 0,1M pacTBopoM cojwhoh khcjioxh 
fl o oSpasoBaHHH «3e P Kajia» h 3Kcxparupyiox 12 h n P H 20-25°C npn nepeMemuBaHHH. 3KcxpaKX 
KOHueHxpHpyioT ao 1/5 nepBOHananbHoro o©be M a na yjibxpa^bxpaHHOHHofi ycxaHOBKe c 
Me M 6paHofl, HMewmeil nopw 5 Kfla, HenxpanHsywx fl o pH 6,0 pacxaopoM nwpoKCHfla Haxpua h 
ynapHBaiox H a PH fl o 1 n. ncmynaiox KOHueHxpax - nojiHcaxapHA-1, npeflcxaajwioiaHH CMecb 
naMHHapana h <pyKOHflaHa. KoHuenxpax Hefixpamnyiox h ocawaror «ByMH <j6*e M aMH sxaHtwia 
4»yKOH fl aH (Fl). OcaaoK npoMHBaiox 96% sxaHOJiOM, BMcyuiHBaiox. rioayHeHHHH npenapax 
4)yKOHflaHa npeflCxaBJwex nopouiOK KpeMOBoro usexa, xopouio pacxBopHMHH b bows, 
flHMexH^cy^oKCime, He pacxBopHM b cnHpxe, auexoHe, reKcane, cepnow 34>H P e; coflepacaHne 

30J1W cocTaBJi^eT 17,0%. 

flajiee see nocneayjoinae ctot npoBOAHX, KaK onHcano b npHMepe 1, ho menoHHyio 
o6pa6oxKy npoBOjwx 1% paexsopoM rH fl poKC Hfl a KaJiMWa. nonyneHHWH anbraHax KanBUH* 
npeflCxaBJiaex nopouioK KpeMOBoro HBexa, npn pacXBopeHHH b BOfle oGpasyex B*3KHe renH; 
coaepJKaHHe 30jh>i cocxaBJiaex 1 7,0%. 
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B xaGjiHue 4 npeacxaBiieHBi bbIxoa, MOHOcaxapHflHBifl cocxaB b MoaeKyjiapnaa Macca 
nojiHcaxapHflOB H3 jbaminariajaponica. 

Ta6jiHua4 



nojiH- 


BblXOA 


MoHOcaxapHAHbiii cocraB (HeifrpanbHbie ca- 


xapa), % 


Fuc/S0 4 2 

MOJIb/MO 
Jib 


Mm, Kfla 


caxapHA 


rpaMMbi 


. % 


M3H- 
H03a 


4>yK03a 


rajian- 

TO3a 


Kcano3a 


rniAvni 51 

rJlKJKLMa 


LI 


7,7 


0,3 


0 


0 


3 


5 


90 




43 


Fl 


53/) 


2,1 


~~ 2 


44 


25 


10 


~ 5 


*H.O.. 


H.O. 


L2 


21,5 


0,9 


0 


0 


0 


0 


92 




5-10 


F2 


72,0 


2,9 


0,3 


39,5 


46,0 


0 


0,9 


1:1,1 


H.O. 


M 


5,7 


0,2 


0 


0 


0 


0 


0 




30-40 


! A 


560,3 


22,4 


0 


0 


0 


0 


0 




150-500 



*h.o. - He onpeaejMJiH 

n P H M ep 4. 3aMopo>KeHHyK> B<w>pocjn> Alaria marginata (25 kt) noff-oxaBJiHBaiox k 
3KCTpaKUHH h 3Kcxparapy>ox 3TaHOJioM T3K, K3K onHcaHo b npHMepe 1 . 

06pa6oxaHHyK> BOflopooib BticymHBaioT, sajiHBawx 0,1M pacxBopoM common khcjioxu 
S o oSpasoBaHHH «3epKajia» h 3KcxparH P yK>x 12 i n P H 20-25°C np H nepeMeinHBaHHH. 3iccxpaKX 
KOHueHxpnpywx fl o 1/5 nqmcraiaaaro o6be M a «a y^xpa^bxpauHOHHOH ycxanoBKe c 
MeM6paHofi, HMewmeii nop* 5 Kfla, HenxpanHsyrcx fl o P H 6,0 pacxaopoM raflpoKCHaa Haxpna h 
jnamor na PH w> 1 a. flaaee Boaopoon, o6pa6axHBaK>x xaK, Kax onncaHO b npHMepe 1 . 

nojryneHHMH npenapax tynwa' (Fl b F2) npeacxaBaaex nopoinoK Sejioro usexa, 
xopomo pacxBopHMBifi b Boae, AHMexHJicy^oKCHfle; He pacxaopHM b cnHpxe, anexoHe, 
reKcaHe, cepHOM 3$Hpe; coaepacaHHe sojih cocxaBJiaex 1 9,0%. 

flajiee npouecc ocyinecxsjunox, K aK onncaHO b npHMepe 1, ho ocaflOK 
n ojihm aHHypoH oboh khcjjoxh pacxBopmox b MHHHManBHOM o6i,eMe 1M pacxBopa rH^poxcHfla 
KanbUHfl, Hefixpairaayiox h ocaacaaiox nonHMaHHypoHax Kahuna (M). 
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nojiyneHHbifi npenapaT ncwiHwaHypoHaTa Kajibmw npeacTaBJiaeT noponiOK 6enoro 
UBeTa, xopomo pacTBOpHMtifi b BOAe, ^HMexHJicyjib^OKCHfle, He pacTBOpHM b cnnpTe, aueroHe, 
reKcaHe, cepHOM 3(|>Hpe; coaepacaHHe 30JIM cocTaBjraeT 17,0%. 

flanee ocTaTOK BOflOpocjra o6pa6aTbiBaioT TaK, KaK onHcaHO b npHMepe 1 . 

IlojiyHeHHbrii npenapaT ajn>rnHara HaTpna npeacTaBJiaer nopoinoic KopnHHeBoro uBeTa, 
xopomo pacTBOpHMbiii b Boae, flHMeTHJicyjib<i>0KCHAe; He pacTBOpHM b cnnpTe, aueTOHe, 
reKcaHe, cepHOM 3<i>Hpe; coaepacaHHe 30JIW cocTaBiweT 1 8,0%. 

B Ta6jiHue 5 npeacTaBJieHBi bhxoa, MOHOcaxapHflHHH cocTaB h MOJieicyjiapHaa Macca 
noJincaxapHAOB H3 Alaria marginata. 



Tat5jiHua 5 



Uom- 
caxapnn 


Buxoa 


MoHOcaxapnaHbifi cocraB (HeflTpaniHue caxapa), % 


Fuc/SO/" 
mojib/mojib 


Mm, Kfla 


rpaMMU 


% 


M3HH033 


4>yKo- 
3a 


ranaic- 

TO3a 


KCHJIO 

3a 


raoKcua 


LI 


2,5 


0,1 


0 


0 


0 


0 


92 




H.O. 


Fl 


42,0 


1,7 


2 


72 


6 


8 


5 


*H.O. 


H.O. 


L2 


7,5 


0,3 


0 


0 


0 


0 


93 




H.O. 


F2 


20,0 


0,8 


4 


68 


8 


10 


3 


H.O. 


H.O. 


M 


275,0 


11,0 


0 


0 


0 


0 


0 




30-40 


A 


537,5 


21,5 


0 


0 


0 


0 


0 




150-500 



*h.o. - He onpeaejuuiH 



npHMep 5. 3aMopoaceHHyio Boaopocjib Alaria fistvlosa (25 xr) noflnyraBJiHBaiOT k 
3KcrpaKUHH h 3KCTparapyioT STaHOJioM TaK, KaK onHcaHO b npHMepe 1 . 

Oopa6oTaHHyio Boaopocjib BbicyinHBaioT, 3ajiHBaiox 0,1 M pacTBopoM cojwhoh khcjiotm 
fl o o6pa30BaHHa «3e P K£Uia» h sKciparapyioT. 12 h npH 20-25°C n P H nepeMeuiHBaHHH. 3KCTpaKT 
KOHueHipHpyioT so 1/5 nepBOHanajibHoro cffeeMa Ha yjibTpa^HnbTpauHOHHOH ycTaHOBKe c 
MewSpaHOH, HMeromefi nopw 5 Kfla, HeflipajiHsyioT pacTBopoM raapoKCHfla HaipHa h 
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flanee npouecc ocyiuecnwuioT, kqk ojiHcaHO b npHMepe 1, ho ocaaoK 
nonHMaHHypoHOBoii khcjiotbi pacxBopaioT b MHHHMam,HOM (tiroie 1M pacfBopa oKcajiaxa 
aMMOHHfl, HeHTpanH3yioT h ocaacaaioT nojiHMaHHypoHar aMMOHiw (M). 

nojiyneHHbiH npenapaT nojnuuaHypoHaTa aMMOHHfl npeflCTaBJiaeT nopoinoK 6ejioro 
UBeTa, xopomo pacTBopHMHfi b BOfle, flHMerojicynB^OKCHfle, He pacroopHM b cnHpre, aueroHe, 
reiccaHe, cepHOM 3$Hpe; coaepacaHHe 30jh>i cocTaBJweT 21 ,0%. 

flanee npouecc ocymecTBJunoT, KaK onncaHo b npHMepe 1 

B Tatone 6 npeacraBJieHM bhxoa, MOHOcaxapHflHHH cocraB h MOJieKynapHaa Macca 
noJiHcaxapHHOB H3 Alaria fistulosa. 

Ta6flHua 6 



iiojih- 


Bhxoa 


MoHOcaxapHUHMii cocraB (HeftTpajibHHe ca 


xapa), % 


Fuc/SO/" 

MOJIb/MOJlb 


Mm, Kfla 


caxapua 


rpaMMH 


% 


M3HH033 


<}>yKo 
3a 


rajiaK- 

TO3a 


KCHJI03a 


rJDOKO- 

3a 


LI 


10,0 


0,4 


0 


0 


0 


0 


92 




H.O. 


Fl 


44,5 


1,8 


1 


75 


7 


8 


5 


*h.o: 


H.O. 


L2 


12,5 


0,5 


0 


0 


0 


0 


94 




H.O. 


F2 


0 


0 
















M 


552,5 


22,1 


0 


0 


0 


0 


0 




30-40 


A 


375,3 


15,0 


0 


0 


0 


0 


0 




150-500 



*h.o. — He onpefleiWJiH 
npHMep 6. Cseacyio BOflopocro, Undaria pinnatifida (25 kt) noflroxaBOTBaioT k 
SKCTpaKUHH h SKCTparapyioT 3T3HOJ10M, KaK onHcaHO b npHMepe 1 . 

06pa6oT3HHyK) BOflopocnt BbJcyuiHBaioT, sajiHsaiOT 0,1M pacxBopoM cojwhoh khcjjoth 
fl o 06pa3OBa H H fl «3ep K ana» H SKCtparnpyioT 12 m np« 20-25°C n P H nepeMenmBaHHH. 3KcrpaKT 
KOHueHtpHpyioT flo 1/5 nepBOHaMaJifcHoro 06i>eMa Ha yjiBTpa<j)Hjn>TpauH ohhoS yctaHOBKe c 
M e^6paHOH, HMeromefi nopw 5 Kfla, HeHTparasyiOT pacTBopoM rHapoKCHfla Haxpna u 
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IIojiyHeHHHH npenapaT <£yKOH;oiaHa (Fl h F2). npeACTaBjraeT noponioK 6enoro UBeTa 
xopoino pacTBopHMbifl b BOfle, AHMerajicyjiB^OKCHAe; He pacTBOpHM b cnnpTe, aueroHe, 
reKcaHe, cepHOM 3<J)Hpe; coaepacaHHe 30JIBI cocraBJiaeT 30,0%. 

.ZJajiee nponecc ocymecTBJinioT TaK, KaK onncaHo b npnwepe 1, ho ocaaoK 

nOJIHMaHHypOHOBOH KHCJJOTbl paCTBOpilIOT B MHHHMaJlbHOM o6"beMe 1M paCTBOpa THApOKCHAa 

MarHHH, HefiTpajiH3yK)T h ocaacaaiOT nojiHMaHHypoHaT mbthusi (M). 

IlojiyHeHHbifi npenapaT nojiHMaHypOHaTa MarHna npeacTaBjmeT nopomoK , 6ejioro UBeTa, 
xoporao pacTBopHMMH b BOfle, flHMeTHJicyjib^OKCH^e, He pacTBOpHM b cnnpTe, aijeTOHe, 
reKcaHe, cepHOM 3<i>Hpe; coaepacaHHe 3ojih cocTaBJiaeT 19,0%. 

JJajiee Bee nocjieflyionme craaHH npoBO^T Tax, KaK onncaHO b npHMepe 1, ho 
mejioHHyio o6pa6oTKy BOAOpocmi npoBOAflT 1% pacTBOpOM raflpOKcima MarHHH h nojiynajOT 
antrHHaT MarHHH (A). nojiyneHHHfi npenapaT am>rnHaTa Marana npeacTaBJiaeT co<5on 
nopomoK KpeMOBoro UBeTa, xoporuo pacTBopnMbin b BOjote, flHMeTHJicyjn><i>OKCHAe; He 
pacTBOpHM b cnnpTe, aueTOHe, reiccaHe, cepHOM 34>npe; coaepacaHHe 30JIH cocTaBjraeT 20,0%. 

B Ta6jiHue 7 npeflcraBJieH MOHocaxapHflHbifi cocraB n bbixoah nojincaxapnflOB H3 
Undaria pinnatifida. 

Ta6jiHna7 



riojiH- 

caxapHfl 


Buxoa 


MoHocaxapHflHbifi cocTaB (HeftrpajibHue caxapa), % 


rpaMMH 


% 


M3HH033 


4>yK03a 


rajiaKT03a 


Kcano3a 


rjtK)K03a 


LI 


0 


0 


0 


0 


0 


0 


0 


Fl 


77,0 


3,1 


1 


44 


51 


0 


0 


L2 


0 


0 


0 


0 


0 


0 


0 


F2 


152,0 


6,1 


0,3 


39,5 


46,0 


0 


0,9 


M 


58,0 


2,3 


0 


0 


0 


0 


0 


A 


375,3 


15,0 


0 


0 


0 


0 


0 



IS 



O0PMYJ1A H30EPETEHHA 
1. Cnoco6 KOMnjieKCHoii nepepa6oTKH 6ypBix BOflopocjiefi c noJiyneHHeM npenaparoB 
MeflHimHCKoro h KOCMerojiorHHecKoro HasHaneHHS, saionoHaioiimficfl b tom, hto boao P 6cjib 
o6pa6axBiBaK)T 3 xaHOJioM, sTaHOJitHBifi aKcxpaicr OTflejwioT, axaHOJi OTromnoT h noJiynaioT 
KOHueHTpaT 6HOJionreecKH aKTHBHwx HH3KOMOJieKyna P HMX coeOTHeHHft, saTeM o6pa6oTaHHyio 
BOflOpocjib aKCTparapyioT pacTBopoM pa36aBJieHHOH cojmhoh khcjiotbi npH pH 2,0-2,5, 
3KCTpaKT KOHueHxpHpyiOT Ha yjn,Tpa*HJibTpauHOHHoft ycTaHOBKe, HefiTpajiHayioT h nonynaioT 
KOHueHxpaT, coflepjKanmH nojiHcaxapHfl-1, npeacTaBiwioinHH cmccb jiaMHHapaHa h 
fcyicoHflaHa, KOHueHTpaT HeHipajiHsyioT, nocae aroro 3T aHOJioM- nocjieflOBarejiBHO ocaacaaioT 
^yKOHflaH (Fl) h JiaMHHapaH (LI), ocaflKH npoMBiBaiOT axaHOJiOM h BbicyinHBarox, sareM 
o6pa6oTaHHyio soaopocjiB nocjieaoBaTejiBHO b&okw aKcxparapyioT ropaneH BOfloii npn pH 
3,5-4,0, 3KCTpaKTM o6*efl»HinoT h KOHiieHTpupyiOT Ha yjibTpaijiHJiBTpauHOHHOH ycxaHOBKe, 
KOHueHTpaT ynapHBaiOT h noJiynaiOT nojiHcaxapH.a-2, npeflCTaBJunoiHHH CMecB JiaMHHapaHa, 
4>yKOHAaHa h noJiHMaHHypoHOBofl khcjiotbi, aobojiht pH SKCxpaicra fl o sHaneHHa 2,0-2,5 h 
OTaenaioT ocaflOK nonHMaHHypoHOBOH khcjiotbi ueHTpH^yrapoBaHHeM, ocaaoK pacTBopmoT b 
mejioHHOM pacTBope h ocaacaaiOT 3TaHOJioM cojib nojiHMaHHypoHOBOH khcjiotbi (M), ocaaoK 
npoMbreaioT 3T aHOJioM h~~ BBicyinHBaioT, cynepHaTaHT HefiTpajiHayioT h 3T aHOJioM ocaayiaioT 
nocjieaoBaTejiBHO ^yKOHflan (F2) h JiaMHHapaH (L2), ocaflKH npoMHBaiOT 3TaHOJioM h 
BbicyHiHBaioT, 3 a T eM ocraTOK BoaopocJiH noABepraioT mejioHHofi oopaSonce npn pH 8-9, 
3KcrpaKT KOHueHTpHpyioT na yjiBTpa^HJibTpaHHOHOH ycraHOBKe, HeHTpajiHsyioT h ocaacaaioT 

3T3H0J10M nOJlHCaxapHfl-3, npeflCtaBJUHOIUHH COJlb aJIBTHHOBOH KHCJIOTBI (A), ocaaoK 
npOMBBBaiOT STaHOJIOM H BBICyiHHBaiOT. 

2. Cnoco6 no n.l, OTJiHiaiomHHca TeM, hto HcnojiBayioT boao P ocjib laminaria 
cichorioides h/hjih Laminaria japonica, h/hjih Alaria marginata, h/hjih Alaria fistulosa, h/hjih 
. Fucus evanescew, h/hjih Undaria pinnatifida. 
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3. Cnoco6 no nn.l h 2, oTJiH^aiomHHCfl tcm ? hto Hcnojib3yioT cBeacyio hjih 

3aMOpOHCeHHyK) BOflOpOCJIb. 

4. Cnoco6 no nn.1-3, OTJiHHaiomHficji TeM, hto o6pa5oncy BOflopocjra 3TaHOJiOM 
ocymecTBjmiOT b TeneHHe 20-24 h npn TeMnepaType 40-60°C. 

5. Cnoco6 no n.l OTjnraaiomHHCJi TeM, hto o6pa6oTaHHyio 3TaHOJioM BOAopocjib 

BblCyiUHBaiOT, 3KCTpaKI^HK) paCTBOpOM pa36aBJieHHOH COJUIHOfi KHCJIOTbl ocymecTBJiHioT B 

TeneHne 10-14 h npH TeMnepaiype 20-25°C, a aKcrpaicmno ropKHefi boaoh - ABaacau b Te^eHne 

2-4 H H 1-2 H COOTBeTCTBeHHO. 

6. Cnoco6 no n.l, oTjiHHaiomHHOi TeM, hto sKCipaKTbi nocjieaoBaTejibHO 
KOHueHTpnpyK>T Ha yjiBTpa4)HJibTpaimoHHofi ycTaHOBKe Ha nojibix BOJioKHax c MeM6paHaMH, 
HMeiomHMH nopbi ot 5 no 100 xfla. 

7. Cnoco6 no n.l, OTjranaiomHHca TeM, hto c uem>K) nojiyneHHfl cojm 

nOJIHMaHHypOHOBOfl KHCJIOTbl OCaflOK nOJmMaHHypOHOBOH KHCJIOTbl 06pa[6aTI>IBajOT paCTBOpOM 

raapoKCHAa HaTpH^ hjih oxcajiaTa 3mmohm, hjih rampoKCHfla KaJibm**, hjih raapOKCHaa 
MaraHa. 

8. Cnoco6 no n.l, oTJiHHaiomHHCfl reM, hto c uejibio nojiyneHHa cojih ajibrHHOBoil 
KHCJiora mejioHHyio o6pa6otKy BoaopocJiH ocymecTpjunoT pacraopaMH ra/jpoKCHfla HaTpHJi 
hjih oKcajiaTa aMMOHHfl, hjih raApoKCHfla KajibijHfl, hjih nmpoKCHaa Maraiw b TeneHHe 2-4 h 
npn TeMnepaType 55-65°C. 
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4>nr. 2 



PEOEPAT 

Cnocot5 KOMnjiexcHOH nepepa6oTKH t5ypbix BOAopocjieii 
c nojiyneHHeM npenapaTOB aim Me^H^Hbi h KOCMCTOJiornn 
H3o6peTeHHe othochtch k TexHOJioran KOMTUiexcHOH nepepa6oTKH 6ypbix BOAopocjieii. 
BoAopocJiB o6pa6aTbiBaiOT 3TaH0Ji0M, 3KCTpaicr OTAejiaiOT, 3TaHOJi ottohhiot h nojiy^aioT 
KOHueHTpaT 6HOJioraHecKH aKTHBHbix HH3KOMOJiCKyjiapHbix coeflHHeHHfl; o6pa6oTaHHyio 
BOflopocjib SKCTparapyiOT pacTBopoM pa36aBJieHHoft cojmhoh khcjiotm npH pH 2,0-2/5, 
3KCTpaicr KOHi^eHTpHpyioT Ha yjibTpa^HJibTpauHOHHofi ycTaHOBKe, HefiTpaJiH3yiOT, ynapHBaiOT 
h noJiynaiOT KomjeHTpaT, coAepacamufi noJiHcaxapHA-1, npeACTaBJunomHH CMecb JiaMHHapaHa 
h 4>yKOHAaHa; xoriueHTpaT H6HTpajiH3yiOT h nocjie#OBaTejibHO oca^aioT 3TaH0Ji0M 4>yK0HAaH 
(Fl), 3aTeM naMHHapaH (LI), ocaAKH npoMbroaiOT 3TaHOJiOM h BMcyinHBaiOT; o6pat>OTaHHyio 
BO^opocJib ABaacflbi SKCTparapyiOT ropaneH BO^ofi npH pH 3,5-5,0; 3KCTpaicn>i o6be#HHflK)T h 
KOHueHTpnpyioT Ha yjibTpa4>HJibTpamioHHofl ycTaHOBKe, KOHueHTpaT ynapHBaiOT h nojiynaiOT 
nojincaxapHA-2, npeACTaBJiaioiAHfi cwecb JiaMHHapaHa, <|>yKOHAaHa H nojiHMaHHypoHOBOH 
khcjiotm; aoboaat pH KOHijeHTpaTa ao 3HaneHHH 2,0-2,5, OTAejunOT ocaAOK 

nOJIHMaHHypOHOBOfi KHCJIOTM UeHTpHCfryTHpOBaHHeM; OCaAOK paCTBOpHK)T B meJIOHHOM 

pacTBope h ocaacAaioT 3TaHOJiOM cojib nonHMaHHypoHOBOH khcjiotm (M), ocaAOK npoMMBaioT 
3TaHOJioM h BMcyniHBajoT; cynepHaTaHT HeHTpaiiH3yK>T h 3TaHOJioM oca^aaroT 
nocjie AOBaTejibH o 4>yKOHAaH (F2) h jiaMHHapaH (L2), ocaAKH npoMbiBaiOT 3TaHOJiOM h 
BbicyuiHBaiOT; ocTaTOK boaopocjih noABepraK)T mejioHHOH o6pa6oTKe npn pH 8-9, sKCTpaicr 
KOHijeHTpHpyioT Ha yjibTpa^HJibTpai^HOHHOH ycTaHOBKe h ocaagjaiOT 3TaHOJioM nojiHcaxapHA-3, 
npeACTaBJiHiomHH cojib ajiMTHHOBofi khcjiotm (A), ocaAOK npoMMBaioT 3TaHOJioM h 
BHcyuiHBaiOT. Cnoco6 npeAycMarpHBaeT Hcnojib30BaHHe cBeaceii hjih 3aMopoaceHHOH 
boaopocjih Laminaria cichorioides h/hjih Laminaria japonica, h/hjih Alaria marginata, h/hhh 
Alaria fistulosa, h/hjih Fucus evanescens, h/hjih Undaria pinnatifida. TexHHHecxHfi pe3yjjbTar 
3aKJHOMaeTCB b tom, hto noJiynaiOT iiojihmh Ha6op HHAHBHAyanbHbix nojincaxapHAOB, 



2 

3th npenapaTU HMeroT CTaHflapTHwe xapaicrepH cthkh h Moiyr HafiTH npHMeHeHne b MeflHmrae 
B KanecTBe xepaneBTHHecKHX areHTOB. IIcwryHaiOT TaioKe KOHueHTpar, €oran,iH ^HOJionreecKH 

aKTHBHMMH HH3KOMOJieKyJM P HMMH COeflHHeHHSMH, KOTOpHH MOHCeT HafiTH npHMeHerae B 

nap$roMepHO-K0CMeTHHecKOH npoMuiuaeHHocni. OcraroK boao P ocjih nocjie nonyneHiw 
KOHueHTpaTa h npenapaTOB noJiHcaxapHflOB mohcho HcnojibsoBarb kbk KopMOByio «o6aBKy. 
7 3.n.$-JiM., 7 Ta6n., 2 $nr. 
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IPC 7 35/80 

METHOD FOR COMPREHENSIVE PROCESSING BROWN ALGAE 
TO PRODUCE PREPARATIONS FOR MEDICINE AND COSMETOLOGY 



The present invention relates to the technology of comprehensive processing brown 
algae with simultaneous producing individual preparations of acid and neutral polysaccharides 
which may find application in medicine, and also with producing a complex of low-molecular 
biologically active compounds, which may find application in the perfumery and cosmetic in- 
dustry. 

Known in the art is a method for producing biologically active water-soluble polysac- 
charides of brown algae, namely, laminaran and fucoidan, which contemplates chroma- 
tographic separation of these polysaccharides on polytetrafluoroethylene (RU 2135518 CI, 
27.08.1999). 

However, this method is not a method for comprehensive processing of brown algae. 
Such polysaccharides as water-soluble polymannuronate and alkali-soluble alginates are not 
extracted by this method from algae. 

Known in the art is a method for comprehensive processing of brown algae from the 
family of laminarian algae, in which method, by repeated treatment of these algae with ex- 
tracting solutions, crystallization precipitation and filtering, mannitol, alginic acid, calcium 
alginate, sodium alginate, potassium alginate, ammonium alginate, mixed water-soluble salts 
of alginic acid, having a high thickening capacity, and also a feed additive from algae waste 
are produced (RU 2070808 CI, 27.12.1996). 

However, in the production of alginates by this method, biologically active water- 
soluble polysaccharides of brown algae prove to be in wastes. 



A method is known for processing brown algae, namely, laminaria and Fucus vesicu- 
losis for producing lipid and water-soluble concentrates (RU 2132622 CI, 10,07.1999). A 
powder prepared from the water-soluble substances of the extract of brown algae comprises a 
complex of polysaccharides, mannitol, vitamins, mineral substances. This method does not 
contemplate individual polysaccharides, such as fiicoidan, laminaran, polymannurate, algi- 
nates. 

Known is a method for obtaining biologically active substances from White Sea lami- 
naria, according to which after the polysaccharide-protein complex has been precipitated from 
an alcoholic solution, a complex of laminaran with fucoidan is precipitated, this being fol- 
lowed by separating the complex into individual substances (RU 2028 1 53 C 1 , 09.02. 1 995). 

However, as the Applicant of this method has indicated, some disadvantages inherent 
in the algae processing technology, as well as obtaining a polysaccharide-protein complex of 
laminaran and fucoidan having the same kind of biological activity (laxative effect), have led 
him to the creation of another method for obtaining biologically active substances out of lami- 
naria for medicinal purposes (RU 2194525 CI, 20.12.2002). The method consists in that the 
stock material is dried, reduced, degreased with chloroform, extracted successively with etha- 
nol, hot water, and sodium carbonate. As a result, from the algae of one kind, namely, from 
the sugary White Sea laminaria, three products are obtained: mannitol, overall polysaccharide- 
protein complex, and sodium alginate. 

This method is not free of the following disadvantages: drying the algae, followed by 
degreasing thereof with chloroform leads to the removal of a valuable lipid complex, only 
mannitol being produced from the alcoholic extract, the rest of the low-molecular compounds 
of the algae prove to be in the wastes. The obtained polysaccharide-protein complex "Lami- 
narid SB 11 has a narrow range of biological activity, namely, it produces a dctoxicating and 
laxative effect. 



The method does not allow producing individual biologically active polysaccharides, 
such as laminaran, fucoidan, polymannuronate. 

It is known that polysaccharides of brown algae have various biologically active prop- 
erties, and therefore the use of preparations from algae is promising in medicine. Fucoidans 
were found to display anticoagulant, antineoplastic, hypolipidemic, antiviral (including anti- 
HIV) activities (Nagumo T., Nishino T., Fucan Sulfates and Their Anticoagulant Activities // 
In: Polysaccharides in Medicinal Applications. (Ed. S. Dumitriu). University of Sherbrooke, 
Quebec, Canada. New- York-Basel-Hong Kong. 1996. pp. 545 — 57; Zhuang C, Itoh H., Mi- 
zuno T., Ito H.. Antitumor active fucoidan from the brown seaweed, umitoranoo (Sargassum 
thuhbergii) // Biosci. Biotechnol. Biochem. 1995. Vol. 59. pp. 563 — 567; Beress A., Wasser- 
mann O., Bruhn T. et al. A New Procedure for the Isolation of Anti-HIV Compounds (Poly- 
saccharides and Polyphenols) from the Marine Alga Fucus Vesiculosus // Natural Products- 
Lloydia. 1993. Vol. 56. 4. pp. 478—488). 

Laminaran has antineoplastic activity (Remedium- Journal about the Russian market of 
drugs, 1992, No. 4, p. 49). 

Polymannuronate has antineoplastic and hypolipidemic activity (Zh. Biologiya Morja 
2001, vol. 27, No. 3, pp. 151—162). 

At the present moment the Applicant is not aware of methods for comprehensive proc- 
essing brown algae to produce individual preparations of fucoidan, laminaran, polymannuro- 
nate, alginates with standard characteristics. The known methods and, particularly, the method 
closest to the claimed one (RU 2194525 CI, 20.12.2002), allow producing not individual 
preparations, but complexes of polysaccharides. However, the physiological effect produced 
on the organism by polysaccharides comprised in the complexes is different (Yu.S. 
Khotimchenko, V.V. Kovalev, O.V. Savchenko, O.A. Ziganshina, The Physicochemical Prop : 



erties, Physiological Activity and Use cf Alginates-Polysaccharides of Brown Algae. Zh Bi~ 
ologiya Morya 2001, vol. 27, No. 3, pp. 151 — 162). Therefore the use of polysaccharides of 
algae as therapeutic agents is restrained by problems with obtaining products having standard 
characteristics. 

In view of the foregoing, it is an actual problem to provide a method for compre- 
hensive processing brown algae to produce individual preparations of acid and neutrtii 
polysaccharides with standard characteristics, which may find application in medicine, and 
also a concentrate of low-molecular biologically active substances, which may find appli- 
cation in the perfumery and cosmetic industry. 

The posed problem is solved by the provision of a method for comprehensive proc- 
essing of brown algae, which consists in the following: 

(a) algae are treated with ethanol, the extract is separated, ethanol is distilled off, and ft 
concentrate of biologically active low-molecular compounds is obtained; 

(b) the treated algae are extracted with a solution of diluted hydrochloric acid at pH 
2.0 — 2.5, the extract is concentrated in an ultrafiltration apparatus, neutralized, evaporated, 
and a concentrate is obtained which contains polysaccharide-1 comprising a mixture of lami- 
naran and fucoidan; 

(c) the concentrate is neutralized, and fucoindan (Fl) and then laminaran (LI) are suc- 
cessively precipitated with ethanol, the precipitates are washed with ethanol and dried; 

(d) the treated algae are extracted twice with hot water at pH 3.5 — 5.0; 

(e) the extracts are combined and concentrated in an ultrafiltration apparatus, the con- 
centrate is evaporated, and polysaccharide-2 is obtained, which comprises a mixture of lami- 
naran, fucoindan, and polymannuronic acid; 

(f) the pH of the concentrate is adjusted to 2.0 — 2.5, the precipitate of polymannuronic 
acid is separated by centrifugation; 



(g) the precipitate is dissolved in an alkaline solution, and polymannuronic acid salt 
(M) is precipitated with ethanol, the precipitate is washed with ethanol and dried; 

(h) the supernatant is neutralized and fucoindan (F2) and laminaran (L2) are precipi- 
tated successively with ethanol, the precipitates are washed with ethanol and dried; 

(i) the algae residue is subjected to alkali treatment at pH 8 — 9, the extract is concen- 
trated in an ultrafiltration apparatus, and polysaccharide-3, which comprises alginic acid salt 
(A), is precipitated with ethanol, the precipitate is washed with ethanol and dried. 

The proposed new method is designed for comprehensive processing Far-Eastern spe- 
cies of brown algae, such as Laminaria cichorioides, and/or Laminaria japonica, and/or 
Alaria marginata, and/or Alaria fistulosa, and/or Fucus evanescens, and/or Undulctria pinna- 
tiflda. However, the proposed method is universal, it is applicable to other species of algae as 
well, both to Far-Eastern and to any other brown algae. But in each particular case there will 
be obtained a definite set of acid polysaccharides, differing in the yields, structural character- 
istics and monosaccharide composition. 

The method contemplates using fresh or frozen algae, because polyphenols and carati- 
noids become easily oxidized as the algie are dried. The method does not require introducing 
the step of algae reduction, because after deep freezing and subsequent thawing the cell sub- 
stances of the integral thallus of algae are recovered by extractants more completely. 

According to the proposed method, fresh or frozen algae, after the removal of small 
shells and mechanical admixtures, are covered with ethanol and maintained for 20 — 24 hrs at 
a temperature of 40 — 60°C, the ethanolic extract is decanted, the ethanol is distilled off, and 
an ethanolic concentrate of biologically active low-molecular compounds is obtained. The 



concentrate is rich in polyphenols, mannitol, carotinoids, amino acids, iodine, mineral salts, 
group B vitamins, and may find application in the perfume and cosmetic industry. 

Treated algae are dried, covered with a diluted solution of hydrochloric acid, and ex- 
tracted during 10 — 14 hrs at 20 — 25°C with stirring. The extract is concentrated in an ultrafil- 
tration apparatus provided with a membrane having 5 kDa pores, neutralized with a sodium 
hydroxide solution to pH 6.0, and evaporated. The polysaccharide- 1 concentrate which com- 
prises a mixture of laminaran and fucoidan. is thus obtained. The concentrate is neutralized, 
and fucoidan (Fl) is precipitated with two volumes of ethanol, the precipitate is washed with 
96% ethanol and dried. The fucoidan preparation is thus obtained. Further, laminaran (LI) is 
precipitated from the solution by adding two more volumes of ethanol, the precipitate is 
washed with 96% ethanol and dried. The laminaran preparation is thus obtained. 

Then the algae are extracted successively twice with hot water at pH 3.5 — 4.0 with 
stirring dunng 2 — 4 and 1 — 2 hrs, respectively. The extracts are combined, concentrated in an 
ultrafiltration apparatus provided with a membrane having 15 kDa pores, the concentrate is 
evaporated. Polysaccharide-2 is thus obtained, which comprises a mixture of laminaran, fu- 
coidan and polymannuronic acid. Then pH of the extract is adjusted to 2.0 — 2.5, the precipi- 
tate of polymannuronic acid is separated by centrifugation. For obtaining polymannuronic acid 
salt, the precipitate is dissolved in a minimal volume of sodium hydroxide or ammonium ox- 
alate, or calcium hydroxide, or magnesium hydroxide, then the solution is neutralized, and 
polymannuronic acid salt (M) is precipitated by adding two volumes of ethanol, the precipitate 
is washed with 96% ethanol and dried. The polymannuronate preparation is thus obtained. 

The supernatant, formed after the precipitation of polymannuronic acid, is neutralized, 
and fucoidan (F2) is precipitated by adding two volumes of ethanol, the precipitate is washed 
with 96% eihanol and dried. The fucoidan preparation is thus obtained. By adding two more 
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volumes of ethanol, laminaran (L2) is precipitated, the precipitate is washed with 96% ethanol 
and dried. The laminaran preparation is thus obtained. 

For obtaining alginic acid salt, the algae residue is subjected to alkali treatment with a solution 
of sodium hydroxide or ammonium oxalate, or calcium hydroxide, or magnesium hydroxide at 
pH 8 — 9 during 2 — 4 hrs at a temperature of 55 — 65°C, the extract is concentrated in an ultra- 
filtration apparatus provided with a membrane having 100 kDa pores, neutralized, and poly- 
saccharide^ comprising alginic acid salt (A) is precipitated with ethanol. The precipitate is 
washed with 96% ethanol and dried. The alginate preparation is thus obtained. 

The technical result of the claimed method consists in that it allows comprehensive 
processing brown algae and obtaining a complete set of individual polysaccharides with stan- 
dard characteristics. The obtained preparations of acid and neutral polysaccharides may find 
application in medicine as therapeutic agents. The standard characteristics of these prepara- 
tions are presented in the exemplary embodiments of the proposed .method. 

The proposed method makes it possible to obtain also a concentrate rich in biologi- 
cally active low-molecular compounds, which may find application in the perfume and cos- 
metic industry. 

The algae residue after obtaining the concentrate and polysaccharide preparations may 
be used as a feed additive. 

The claimed method is noted for simplicity and technological effectiveness, because it 
comprises, mainly, extraction, ultrafiltration and fractional precipitation of the target products. 
With the aid of the last-mentioned technique it becomes possible to rapidly separate polysac- 
charides-! and 2 into individual preparations: fucoidan, laminaran and polymannuronic acid 
and, depending on the kind of algae, to obtain particular products with good yields. Ethanol is 



distilled off and reused. Highly efficient hollow fibers are used for the ultrafiltration and di- 
alysis. 

The composition and yield of polysaccharides- 1,2,3 obtained by the proposed method 
from different species of algae of the laminarian order and of the fiicus order are presented in 
Table 1. 



Table 1 





Yield of polysaccharide, % of dry algae weight 


Name of 
algae 


Polysaccharide- 1 


Polysaccharide-2 


Polysac- 
charide^ 


LI' 




L2 


F2 


M 


**** 

A 


Fucus eva- 
nescens 


0.5—0.6 


3.4—4.0 


0.3—0.5 


7.0—7.8 


0.2—03 


14.0—14.5 


Laminaria 

cichorioi- 

des 


4.1—5.0 


2.0—2.5 


' 6.0—6.5 


5.0—5.5 


0—0.1 


18.0—19.0 


Laminaria 
japonica 


0.3—0.5 


2.1—3.0 


0.7—1.0 


2.7—3.0 


0.2—0.3 


22.0—23.0 


Alaria 
marginata 


0—0.1 


0.5—1.0 


0.2—0.3 


0.7—1.0 


11.0—11.5 


21.0—22.1 


Alaria 
fistulosa 


0.2—0.4 


1.5—2.0 


0.3—0.5 


0 


21.5—22.1 


14.5-tl5.0 


Undaria 
pinnatiflda 


0 


3.0—3.5 


0 


6.0—7.0 


2.0—3.0 


15.0—16.0 



L* - laminaran, F** - fiicoidan, M*** - polymannuronate, A**** - alginate 

The preparations of acid and neutral polysaccharides, produced by the claimed method 



were subjected to qualitative and quantitative analysis with the aid of the following methods: 
1. Phenol-sulfuric acid method — for determining the content of general sugars (Du- 
bois M., Gilles K.A., Hamilton J.K., et al. Colorimetric Method for Determination 
of Sugars and Related Substances. // Analyt. Chem. 1956, Vol. 28. P. 350 — 356: . [ 
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2. The monosaccharide composition (neutral sugars) was determined by the high- 
performance liquid chromatography. Samples of polysaccharides (5 mg) were subjected to 
hydrolysis with 4N HC1 at 100°C (2 hrs). The monosaccharide composition of the products of 
acid hydrolysis was determined by the HPLC technique on an IC-5000 Biotronic hydrocarbon 
analyzer, Durrum DA-X8-11 resin, 385x3.2 mm column, 60°C); detection was performed by 
the bicinchoninate method; Shimadzu C - R2 AX integrating system). Monosaccharides 
(Pha, Rib, Man, Fuc, Gal, Xyl, Glc) were used as HPLC standards (Waffenschmidt S., Jae- 
nicke L., Assay of Reducing Sugars in the Nanomole Range with 2,2 f -Bicinchoniniate. // Anal. 
Biochem. 1987. Vol. 165. P. 337—340). 

3. 13 C-NMR spectra were obtained at 60°C on a Bruker-Physic WM NMR spectrome- 
ter with 62,9 working frequency in D 2 0 at 70°C. The samples of polysaccharides were dis- 
solved in D 2 0 and dimethylsulfoxide. 

The essence of the method is explained by the following examples of particular em- 
bodiment: 

Example 1. Fresh algae Fucus evanescens in an amount of 25 kg, after the removal of 
small shells and mechanical admixtures, are placed into an extractor and covered with ethanol 
in an 1/1 w/v ratio, and maintained at 50°C for 22 hrs. The ethanolic extract is decanted, etha- 
nol is distilled off in a vacuum circulation evaporation apparatus (VEA), and a concentrate of 
biologically active low-molecular compounds is obtained. The distilled-off ethanol is reused. 

The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
"mirror" is formed, and extracted during 12 hrs at 20 — 25°C with stirring. The extract is con- 
centrated tc 1/5 of the initial volume in an ultrafiltration apparatus provided with a membrane 
having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
rated in a rotary evaporator (RE) to 1 liter. The concentrate thus obtained is polysaccharide- 1, 
which comprises a mixture of laminaran and fucoidan. The concentrate is neutralized, and fu- 
coidan (Fl) is precipitated with two volumes of ethanol. The precipitate is washed with 96% 
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ethanol and dried. The obtained fiicoidan preparation comprises a cream-colored powder, 
readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and 
ethyl ether; ash content is 26.6%. 

Laminaran (LI) is precipitated from the solution by adding two more volumes of etha- 
nol, the precipitate is washed with 96% ethanol and dried. The obtained laminaran preparation 
comprises a cream-colored powder, readily soluble in water and in dimethylsulfoxide; insolu- 
ble in alcohol, acetone, hexane and ethyl ether; ash content is 26.6%. 

Then the algae are successively extracted twice with hot water with stirring during 3 
hrs and 1.5 hrs, respectively, at pH 3.5 — 4.0. The extracts are combined, concentrated to 1/10 
of the initial volume in an ultrafiltration apparatus provided with a membrane having 15 kDa 
pores, and evaporated in a RE to 1 liter. The concentrate thus obtained is polysaccharide-2, 
which comprises a mixture of laminaran, fiicoidan and polymannuronic acid. The pH of the 
extract is adjusted to 2.0 — 2.5, and the polymannuronic acid precipitate is separated by ceri- 
trifugation. The precipitate is dissolved in a minimal volume of 1M sodium hydroxide solu- 
tion, neutralized, and sodium polymannuronate (M) is precipitated by adding two volumes of 
ethanol, washed with 96% ethanol, and dried. The sodium polymannuronate preparation thus 
obtained comprises a cream-colored powder, readily soluble in water and in dimethylsulfox- 
ide; insoluble in alcohol, acetone, hexane and ethyl ether; ash content is 15.0%. 

The 13 C NMR spectrum of sodium polymannuronate is presented in Figure 1 . 

The supernatant, formed after the precipitation of polymannuronic acid, is neutralized, 
and fiicoidan (F2) is precipitated by adding two volumes of ethanol, the precipitate is washed 
with 96% ethanol and dried. The obtained fiicoidan preparation comprises a cream-colored 
powder, readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hex- 
ane and ethyl ether; ash content is 25.0%. 
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By adding two more volumes of ethanol, laminaran (L2) is precipitated, the precipitate 
is washed with 96% ethanol and dried. The laminaran preparation thus obtained comprises a 
cream-colored powder, readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, 
acetone, hexane and ethyl ether; ash content is 2.1%. 

After that the algae residue is covered with 1% solution of sodium hydrocarbonate un- 
til a "mirror" is formed, and extracted during 3 hrs at 65°C. The extract is concentrated to 
make its volume 3.5 times smaller than the initial one, in an ultrafiltration apparatus provided 
with a membrane having 100 kDa pores, neutralized, and polysaccharide-3, comprising so- 
dium alginate (A), is precipitated by using two volumes of ethanol. The precipitate is washed 
with 96% ethanol and dried. The obtained sodium alginate preparation comprises a cream- 
colored powder, readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, ace- 
tone, hexane and ethyl ether; ash content is 18.0%. 

The 13 C NMR spectrum of sodium alginate is presented in Figure 2. 

The yield, monosaccharide composition and molecular weight of the polysaccharides 
obtained from Fucus evanescens are presented in Table 2. 



Table 2 



Poly- 
saccha- 
ride 


Yield 


Monosaccharide composition (neutral sugars), % 


Fuc/SO, 2 ", 
mole/mole 


Mm, 
kDa 


grams 


% 


man- 
nose 


fucose 


galac- 
tose 


xylose 


glucose 


LI 


14.5 


0.6 


0 


0 


0 


3 


89 




5-10 


Fl 


73.0 


3.4 


1 


74 


11 


6 


4 


1:(0.7-1) 


20-500 


12 


12.5 


0.5 


0 


0 


0 


0 


100 




5-10 


F2 


177.0 


7.1 


4 


82 


4 


3 


0 


1.(0.8-1) 


15-500 


M 


7.5 


0.3 


0 


0 


0 


0 


0 




30-40 


A 


360.0 


14.4 


0 


0 


0 


0 


0 




150-500 
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Example 2. Frozen algae Laminaria cichorioides (25 kg) are prepared for the extrac- 
tion and extracted as described in Example 1. 

The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
"mirror" is formed, and extracted during 12 hrs at 20— 25°C with stirring. The extract is con- 
centrated to 1/5 of the initial volume in an ultrafiltration apparatus provided with a membrane 
having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
rated in a RE to 1 liter. A concentrate, polysaccharide- 1, is thus obtained, which comprises a 
mixture of laminaran and fucoidan. The concentrate is neutralized, and fucoidan (Fl) is pre- 
cipitated with two volumes of ethanol. The precipitate is washed with 96% ethanol and dried. 
The obtained fucoidan preparation comprises a cream-colored powder, readily soluble in water 
and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl ether; ash content is 
21.0%. 

Laminaran (LI) is precipitated from the supernatant by adding two more volumes of 
ethanol, the precipitate is washed with 96% ethanol and dried. The obtained laminaran prepa- 
ration comprises a cream-colored powdsr, readily soluble in water and in dimethylsulfoxide; 
insoluble in alcohol, acetone, hexane and ethyl ether; ash content is 2.2%. 

Further, all the subsequent steps are carried out as described in Example 1, but the al- 
kali treatment is performed with 1% solution of ammonium oxalate. An ammonium alginate 
preparation is thus obtained, which comprises a cream-colored powder, readily soluble in wa- 
ter and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl ether; ash content 
is 15.0%. 

The yield, monosaccharide composition and molecular weight of the polysaccharides 
obtained from Laminaria cichorioides are presented in Table 3. 
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Table 3: 



Poly- 
saccha- 


Yield 


Monosaccharide composition (neutral sugar 


s),% 


Fuc/SO/, 
moic/moie 


Mir 
KDa 


ride 


grams 


% 


man- 
nose 


fucose 


galac- 
tose 


xylose 


glucose 


LI 


102.0 


4.1 


0 


0 


0 


0 


97 




5-10 


Fl 


62.5 


2.5 


1 


90 


1 


0 


5 


1:(1. 6-1.8) 


20-40 


L2 


152.1 


6.1 


0 


0 


0 


0 


100 




5-10 


F2 


127.2 


5.1 


0 


92 


6 


0 


0 


l:(1.8-2) 


.- 20-30 


M 


2.8 


0.1 


0 


0 


0 


0 


0 




30-40 


A ' 


450.3 


18.0 


0 


0 


0 


0 


0 




150-500 



Example 3. Fresh algae Laminaria japonica (25 kg) are prepared for the extraction 
and extracted as described in Example 1 . , 
The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
"mirror" is formed, and extracted during 12 hrs at 20— 25°C with stirring. The extract is con- 
centrated to 1/5 of the initial'volume in an ultrafiltration apparatus provided with a membrane 
. having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
rated in a RE to 1 liter. A concentrate, polysaccharide- 1, is thus obtained, which comprises a 
mixture of laminaran and fucoidan. The concentrate is neutralized, and fucoidan (Fl) is pre- 
cipitated with two volumes of ethanol. The precipitate is washed with 96% ethanol and dried. 
The obtained fucoidan preparation comprises a cream-colored powder, readily soluble in water 
and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl ether; ash content js 
17.0%. 

Further, all the subsequent steps are carried out as described in Example 1, but the al- 
kali treatment is performed with 1% solution of calcium hydroxide. A calcium alginate prepa- 
ration is thus obtained, which comprises a cream-colored powder which forms viscous gels 
when dissolved in water; ash content is 17.0%. 
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The yield, monosaccharide composition and molecular weight of the polysaccharide -s 
obtained from Laminaria japonica are presented in Table 4. 



Table 4 



Pnlv- 

saccha- 


Yield 


Monosaccharide composition (neutral sugar 


s),% 


Fuc/S0 4 2 ', 
mole/mole 


Mm, 
KDa 


ride 


grams 


% 


man- 
nose 


fucose 


galac- 
tose 


xylose 


Glucose 


LI 


7.7 


0.3 


0 


0 


3 


5 


90 




4-5 


Fl 


53.0 


2.1 


2 


44 


25 


10 


5 


* n.d. 


n.d. 


L2 


21.5 


0.9 


0 


0 


0 


0 


92 




5-10 


F2 


72.0 


2.9 


0.3 


39.5 


46.0 


0 


0.9 


1:1.1 


n.d. 


M 


5.7 


0.2 


0 


0 


0 


0 


0 




30-40 


A 


560.3 


22.4 


0 


0 


0 


0 


0 




150-500 



* n.d. — was not determined. 

Example 4. Frozen algae Alaria marginata (25 kg) are prepared for the extraction and 
extracted as described in Example 1. 

The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
"mirror" is formed, and extracted during 12 hrs at 20— 25°C with stirring. The extract is con- 
centrated to 1/5 of the initial volume in an ultrafiltration apparatus provided with a membrane 
having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
rated in a RE to 1 liter. Further, the algae are treated as described in Example L 

The obtained fucoidan preparation (Fl and F2) comprises a white powder, readily 
soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl 

ether; ash content is 19.0%. 

Further the process is carried out as described in Example 1, but the precipitate of 
polymannuronic acid is dissolved in a minimal volume of 1M solution of calcium hydroxide, 
neutralized, and calcium polymannuronate (M) is precipitated. 



The obtained calcium polymannuronate preparation comprises a white powder, readily 
soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl 

ether; ash content is 18.0%. 

The yield, monosaccharide composition and molecular weight of the polysaccharides 

from Alaria marginata are presented in Table 5. 

Table 5 



Poly- 
saccha- 


Yield 


Monosaccharide composition (neutral sugar 


s),% 


Fuc/SCV", 
mole/mole 


Mm, 
KDa 


ride 


grams 


% 


man- 
nose 


fucose 


galac- 
tose 


Xylose 


Glucose 


LI 


2.5 


0.1 


0 


0 


0 


0 


92 




n.d. 


Fl 


42.0 


1.7 


2 


72 


6 


8 


5 


* n.d. 


n.d. 


L2 


7.5 


0.3 


0 


0 


0 


0 


93 




n.d. 


F2 


20.0 


0.8 


4 


68 


8 


10 


3 


n.d. 


n.d. 


M 


275.0 


11.0 


0 


0 


0 


0 


0 




30-40 


A 


537.5 


21.5 


0 


0 


0 


0 


0 




150-500 



* n.d. — was not determined. 

Example 5. Frozen algae Alaric fistulosa (25 kg) are prepared for the extraction and 
extracted as described in Example 1. 

The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
-mirror" is formed, and extracted during 12 hrs at 20-25°C with stirring. The extract is con- 
centrated to 1/5 of the initial volume in an ultrafiltration apparatus provided with a membrane 
having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
rated in a RE to 1 liter. 
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Further, the process is carried out as described in Example 1, but the precipitate of 
polymannuronic acid is dissolved in a minimal volume of 1M solution of ammonium oxalate, 
neutralized, neutralized, and ammonium polymannuronate (M) is precipitated. 

The obtained ammonium polymannuronate preparation comprises a white powder, 
readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and 
ethyl ether; ash content is 21.0%. 

Further, the process is carried out as described in Example 1. 

The yield, monosaccharide composition and molecular weight of the polysaccharides 
from Alaria fistulosa are presented in Table 6. 

Table 6 



Poly- 
saccha- 
ride 


Yield 


Monosaccharide composition (neutral sugars), % 


Fuc/S(V\ 
mole/mole 


Mm, 
KDv 


grams 


% 


man- 
nose 


fucose 


galac- 
tose 


Xylose 


Glucose 


LI 


10.0 


0.4 


0 


0 


0 


0 


92 




.. n.d. 


Fl 


44.5 


1.8 


1 


75 


6 


8 


5 


" n.d. 


n.d. 


L2 


12.5 


0.5 


0 


0 


0 


0 


93 




n.d. 


F2 


0 


0 
















M 


552.5 


22.1 


0 


0 


0 


0 


0 




3>J-40 


A 


375.3 


15.0 


0 


0 


0 


0 


0 




150-500 



* n.d. — was not determined. 



Example 6. Fresh algae Undaria pinnatifida (25 kg) are prepared for the extraction 
and extracted with ethanol as described in Example 1. 

The treated algae are dried, covered with 0.1 M solution of hydrochloric acid until a 
"mirror" is formed, and extracted during 12 hrs at 20— 25°C with stirring. The extract is con- 
centrated to 1/5 of the initial volume in an ultrafiltration apparatus provided with a membrane 
having 5 kDa pores, neutralized to pH 6.0 with a solution of sodium hydroxide, and evapo- 
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rated in a rotary evaporator (RE) to 1 liter. Further, the algae are treated as described in Exam- 
ple 1. 

The obtained focoidan preparation (Fl and F2) comprises a white powder, readily 
soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and ethyl 

ether; ash content is 30.0%. 

Further the process is carried out as described in Example 1, but the precipitate of 
polymannuronic acid is dissolved in a minimal volume of 1M solution of magnesium hydrox- 
ide, neutralized, and magnesium polymannuronate (M) is precipitated. 

The obtained magnesium polymannuronate preparation comprises a white powder, 
readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, acetone, hexane and 
ethyl ether; ash content is 19.0%. 

Further, all the subsequent steps are carried out as described in Example 1, but the al- 
kali treatment of the algae is carried out with 1% solution of magnesium hydroxide, and mag- 
nesium alginate (A) is obtained. The obtained magnesium alginate preparation comprises a 
cream-colored powder, readily soluble in water and in dimethylsulfoxide; insoluble in alcohol, 
acetone, hexane and ethyl ether; ash content is. 20.0%. 

The monosaccharide composition and yields of the polysaccharides from Undaria 
pinnarifida are presented in Table 7. Table 7 



Poly- 
saccha- 


Yield 


Monosaccharide composition (neutral sugar 


s),% 


ride 


grams 


% 


man- 
nose 


mcose 


galac- 
tose 


Xylose 


Glucose 


LI 


0 


0 


0 


0 


0 


0 


0 


Fl 


77.0 


3.1 


1 


44 


51 


8 


0 


L2 


0 


0 


0 


0 


0 


0. 


0 


F2 


152.0 


6.1 


0.3 


39.5 


46.0 


0 


0.9 


M 


58.0 


2.3 


0 


o 


0 


0 


0 


A 


375.3 


15.0 
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CLAIMS 

1. A method for comprehensive processing brown algae to produce preparations for 
medicinal and cosmetological purposes, consisting in that algae are treated with ethanol, the 
ethanolic extract is separated, the ethanol is distilled off, and a concentrate of biologically ac- 
tive low-molecular compounds is obtained, then the treated algae are extracted with a solution 
of diluted hydrochloric acid at pH 2.0 — 2.5, the extract is concentrated in an ultrafiltration ap- 
paratus, neutralized, and a concentrate containing polysaccharide- 1 is obtained, comprising a 
mixture of laminaran and fucoidan, after that fucoidan (Fl) and laminaran (LI) are succes- 
sively precipitated with ethanol, the precipitates are washed with ethanol and dried, then the 
treated algae are successively extracted twice with hot water at pH 35 — 4.0, the extracts are 
combined and concentrated in an ultrafiltration apparatus, the concentrate is evaporated, and 
polysaccharide-2 is obtained, comprising a mixture of laminaran fucoidan and polymannu^ 
ronic acid, the pH of the extract is adjusted to 2.0—2.5, and the precipitate of polymannuromc 
acid is separated by centrifugation, the precipitate is dissolved in an alkaline solution, and 
polymannuronic acid salt (M) is precipitated with ethanol, the precipitate is washed with etha- 
nol and dried, the supernatant is neutralized, and fucoidan (F2) and laminaran (L2) are succes- 
sively precipitated with ethanol, the precipitates are washed with ethanol and dried, then the 
algae residue is subjected to alkali treatment at pH 8 — 9, the extract is concentrated in an ul- 
trafiltration apparatus, neutralized, and polysaccharide 7 3, comprising alginic acid salt (A), is 
precipitated with ethanol, the precipitate is washed with ethanol and dried. 

2. A method according to claim 1, characterized in that use is made of the algae Lami- 
naria cichorioides and/or Laminaria japonica, and/or Alaria marginata, and/or Alaria fistu- 
losa 9 and/or Fucus evanescens^jand/or Undaria pinnatifida. 



3. A method according to claims 1 and 2, characterized in that fresh or frozen algae are 

used. 

4. A method according to claims 1 — 3, characterized in that the treatment of algae 
with ethanol is carried out for 20—24 hrs at a temperature of 40 r -60°C. 

5. A method according to claim 1, characterized in that the algae treated with ethanol 
are dried, the extraction with solution of diluted hydrochloric acid is carried out for 10—14 
hrs at a temperature of 20— 25°C, and the extraction with hot water is carried out twice for 
2 — 4 hrs and 1—2 hrs, respectively. . 

6. A method according to claim 1, characterized in that the extracts are successively 
concentrated in an ultrafiltration apparatus on hollow fibers with membranes having pores of 
from 5 to 100 kDa. 

7. A method according to claim 1, characterized in that for obtaining polymannuronic 
acid salt, the precipitate of polymannuronic acid is treated with a solution of sodium hydroxide 
or of ammonium oxalate, or of calcium hydroxide, or of magnesium hydroxide. 

8. A method according to claim 1, characterized in that for obtaining alginic acid salt 
the alkali treatment of algae is carried out with solutions of sodium hydroxide or of ammo- 
nium oxalate, or of calcium hydroxide or of magnesium hydroxide during 2—4 hrs at a tem- 
perature of 55 — 65°C. 




Fig. 2 
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ABSTRACT 

METHOD FOR COMPREHENSIVE PROCESSING BROWN ALGAE 
TO PRODUCE PREPARATIONS FOR MEDICINE AND COSMETOLOGY 

The present invention relates to the technology of comprehensive processing brow n 
algae. Algae are treated with ethanol, the extract is separated, the ethanol is distilled off and a 
concentrate of biologically active low-molecular compounds is obtained; the treated algae are 
extracted with a solution of diluted hydrochloric acid at pH 2.0—2.5, the extract is concen- 
trated in an ultrafiltration apparatus, neutralized, evaporated, and a concentrate containing 
polysaccharide-1 is obtained, comprising a mixture of laminaran and fucoidan; the concentrate 
is neutralized, and fucoidan (Fl) and then laminaran (LI) are successively precipitated with 
ethanol; the precipitates are washed with ethanol and dried; the treated algae are extracted 
twice with hot water at pH 35—4.0; the extracts are combined and concentrated in an ultrafil- 
tration apparatus, the concentrate is evaporated, and polysaccharide-2 is obtained, comprising 
a mixture of laminaran, fucoidan and polymannuronic acid; the pH of the extract is adjusted to 
2.0—2.5, the precipitate of polymannuronic acid is separated by centrifugation; the precipitate 
is dissolved in an alkaline solution, and polymannuronic acid salt (M) is precipitated with 
ethanol, the precipitate is washed with ethanol and dried; the supernatant is neutralized, and 
fucoidan (F2) and laminaran (L2) are successively precipitated with ethanol, the precipitates 
are washed with ethanol and dried; the algae residue is subjected to alkali treatment at pH 8— 
9, the extract is concentrated in an ultrafiltration apparatus, neutralized, and polysaccharide-?, 
comprising alginic acid salt (A), is precipitated with ethanol, the precipitate is washed with 
ethanol and dried. The method contemplates using fresh or frozen algae Laminaria cichorioi- 
des and/or Laminaria japonica, and/or Alaria marginata, and/or Alariaflstulosa, and/or Fucus 
evanescem, and/or Undaria pinnatifida. The technical result consists in obtaining a complete 
set of individual polysaccharides. 



These preparations have standard characteristics and may find application in medicine 
as therapeutic agents. A concentrate is also obtained, rich in biologically active low-molecular 
compounds, which may find application in the perfumery and cosmetic industry. The algae 
residue after obtaining the concentrate and preparations of polysaccharides may be used as a 

feed additive. 

7 dependent claims, 7 tables, 2 Figures. 




Translated by Jibrova A. 
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PoccHHCKaa <I>eAepaijHji, ropoa MocKBa. 
TpnOTaToro ceHra6pK #Be tbicoth HeroepToro roaa. 

SI, Tpo<j)HMeHKO EnaTepHHa TpHropBeBHa, HcnoJiHjnomaH o6«3aHHOCTH 
HOTapnyca ropo^a Mockbbi Kp&uiaTBix EjieH&i reHHaflbeBHH, CBHfleTejn>CTByio 
no^JiHHHOCTb noOToacH, c^ejiaHHOH nepeBOflHHKOM 5Kh6poboh Ajihcoh 
EBrcHBCBHOH b MoeM npHcyTCTBHH. JIhhhoctb ee ycraHOBJieHa. 



3aperHCTpnpoBaHo b peecTpe 3a N°o£^&/]f 




